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WHEN YO 
POWER I 


VICKERS 


High Performance 
Vane Pumps for 
2000 p.s.i. duty 
at 2000 r.p.m. 














MECHANICAL 
HANDLING 


* Deliveries to 100 g.p.m. and more EXHIBITION 
* All wearing parts in one replaceable cartridge 7 


* Write for details of this important new range of Pumps 
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« These 
products are 
news =~ see them 


MECHANICAL HANDLING EXHIBITION 
EARLS COURT MAY 3rd-13th 
| FIRST FLOOR-WARWICK ROAD ENTRANCE 














* PAR-O-MOUNT ’ *PAR-O-MOUNT’ MAGNETIC ‘AUTOJUST’ MAGNETIC 
UNIVERSAL WORM GEAR UNIVERSAL HELICAL GEAR INSTRUMENT CLUTCHES CLUTCHES & BRAKES 


; Standard range transmits : : 
Up to Sin. centres and 25 h.p Up to 10 in. centres and 550 h.p. torques from 4 to 420 oz./ins. For machine tools. 13 sizes up 


Stock ratios 5:1 to 70:1. Ratios up to 6:1. at speeds up to 20,000 r.p.m. to 50 h.p. 





* plus a full standard range of power transmission equipment 







CROFTS rae enemrenetiaie: LIMITED 





POWER > N ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
AGO. TRADE Mane Telegrams : ‘ Crofters Bradford Telex’ Telex 51186 


BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Subsidiary Companies in Canada, South Africa, U.S.A World-wide Representation. 
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TOMATIC 
FEED PRESSES 





WE ALSO MAKE 


Power Screw Presses 
Double Action type Drawing Presses 


Open-fronted Presses 

» Double sided Presses 

» Single and Double Crank Presses 
Minting machinery Cartridge machinery 


TAYLOR & CHALLEN LTD. 


= 





- > 
2 

= 
- 








Ga 


-_ 
e 


~ ond 144 


= | 


100 ton Roll Feed Press 
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EDUCATIONAL 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 
BURTON STREET, NOTTINGHAM 
CLARK, M.Sc. 
A.F.R.Ae.S. 


PRINCIPAL: D. A. R. (Tech.), 


M.1.Mech.E., M.B.1.M., 


The College offers the following Sandwich Courses 


during the Session commencing September, 1960. 
The courses are designed for students employed in 


industry who could benefit by advanced training for | 


professional status and there by attain high technical 
and administrative posts in industry. Attendance is 
normally required at College from September to 
April, and for the remaining period of each year the 
student returns to industry for practical training 
BUILDING AND CIVIL ENGINEERING 
DEPARTMENT 


National Diploma in Building—4 years’ 


Higher 
course, 
Higher National Diploma in Civil 
subjects—3 years’ course 
Diploma of the Colle age in Civil Engineering 
4+ years’ course. 
ELECTRICAL ENGINEERING DEPARTMENT 
Higher National Diploma in Electrical Engineering 
3 years’ course. 
Diploma of the College in Electrical Engineering 
4 years’ course. 


(The graduate requirements of the Institution of | 


Electrical Engineers have been incorporated in these 
courses.) 

Part IIL of the Examination of the Institution of 
Electrical Engineers—9 months’ course. 


MECHANICAL ENGINEERING DEPARTMENT | 
Higher National Diploma in Mechanical Engineer- | 


ing—3 years’ course. 

Higher National Diploma in Production Engineer- 
ing—3 years’ course 

Diploma of the College in Mechanical Engineering 
—4 years’ course 


Diploma of the College in Production Engineering 


4 years’ course 


(These courses are recognised by the Institution of | 
Mechanical and Production Engineering as meeting | 


their examination requirements for professional 
status.) 

External B.Sc. 
London University-—4 years’ course. 

The entrance qualifications vary for each course, 
and students wishing to receive further details 
should write to the PRINCIPAL, BURTON 
STREET, NOTTINGHAM. 


THE COLLEGE OF AERONAUTICS 


DEPARTMENT OF AIRCRAFT ECONOMICS 
AND PRODUCTION 


A SHORT COURSE ON 
AUTOMATIC PRODUCTION 
AND CONTROL 


WILL BE HELD AT THE COLLEGE FROM 
MONDAY, 11th JULY TO FRIDAY, 
22nd JULY, 1960 


The course is intended to serve as an introduction | 
to the subject of Automatic Control as applied to | 


Topics to be covered include basic 
components and actuators, and | 


machine tools. 
control theory, 


complete control systems; a large part of the course | 
devoted to experimental work on components 


will 
and machine tools. 


Fees for the course are £60 inclusive of full board | 


residence. 
Further details and forms of enrolment may be | 


obtained on application to the WARDEN, THE | 
CRANFIELD, | 


COLLEGE OF AERONAUTICS, 
BLETCHLEY, BUCKS. B 715 


TENDERS 





ELECTRICITY CORPORATION 
OF 
NIGERIA 
TRANSFORMERS 
TENDERS are invited for the supply and delivery 


C.L¥. Apapa Wharf, Lagos, Nigeria, of :— 
2—5 MVA 11/33 kV FEEDER TRANSFORMERS 


1—750 kVA 11/6.6-33kV STATION TRANS- 
FORMER 

2—750 kVA 6.6-3.3kV/415 V AUXILIARY 
TRANSFORMERS. 


Tender documents may be obtained from: 
THE EL acres ao OF 


ADELPHT (ath FLOOR), 
JOHN ADAM STREET, 
TONDON W.C.2, 
In payment of £1 quoting reference 1033/53. 
Opening date 12th May, 1960. B 872 


For ‘Engineering’ Appointments Section, turn to the centre of editorial section. 


Engineering | 


(Eng.) Degree in Engineering of | 


B 905 | 





MANCHESTER CORPORATION 
WATERWORKS 
CONTRACT M.D.! 


TENDERS are INVITED for the MANUFAC- 
TURE, SUPPLY, DELIVERY and INSTALLA- 
TION at Clayton Bridge, Manchester, of ONE 
| SUBMERSIBLE BOREHOLE PUMP, capable 
| of raising 10,000 g.p.h., together with PIPEWORK, 

VALVES, etc. 

Tender forms (returnable by May 16th), specifica- 
| tion, conditions of contract, ete., from the SECRE- 


TARY, WATERWORKS OFFICES, TOWN HALL, 
MANCHESTER, 2 


B 857 


CONSULTANTS & 
EXPERIMENTAL 
WORK 








PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
| MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
| CANONBURY, N.1. 
| CAN 4244/5/6 











Telegrams: ‘“ Wilmaket, Nordo, London”’ 
G 878 
FOR SALE 
OR HIRE 
MAXIMILLER UNIVERSAL MILLING 


MACHINE, table size (overall) 58 in. by 14 in., 
ower feeds in all directions. 18 spindle speeds 
from 16-400 ey. 

| WANDERER RODUCTION TYPE MILL- 

ING MACHINE, table working surface 35} in. 

by 12 in., max. dist. centre of arbor to table 
13in., 12 spindle speeds from 24-300 r.p.m. 

| CINCINN Ti MODEL 2M PLAIN HORI- 

NTAL MILLING MACHINE, table work- 

a maine 44 in. by 10} in., overall length of table 


ry in. by 10} in. Power feeds to all traverse, 
spindle speeds from 20-419 r.p.m. 

| Cl INC INNATI NO. 4 DIAL TYPE VERTICAL 
| 


MILLING MACHINE, overall dimensions of 
table 84} in. by 16} in., working surface 73} in. by 
| 16} in., Standard No. 50 taper, poe rapid 
traverse, spindle s Sige: (21) 18-1,300 r. 
bee Ti DIAL TYPE NO. 3 Vv RTICAL 
LING MACHINE, sliding head, working 
| oo of table (overall) 62 in. by 15} in. (tee- 
| slotted) inside suds tray 53 in. by 10 in., spindle 
| speeds 18-450 r.p.m. 
| KENDALL & GENT CVM.40 SOLID KNEE 
| TYPE VERTICAL MILLING MACHINE, 
| table size 24 in. by 96 in., longt. traverse 74 in., 
| max. dist. indle nose to table 30 in., max. 
spindle spans 238 r.p.m. (suitable for milling 
cutters from 1}in.-12 in. ~~ 
| ADCO CK & SHIPLEY MODEL 2VP HIGH 
SPEED VERTICAL MILLING MACHINE 
| fixed head, overall size of table 30 in. by 10 in., 
max. dist. "spindle to table 16 in., longt. traverse 
(hand and power) 12 in., 6 spindle speeds from 
750-1500 r.p.m. 


THOS: W. 


WARD LTD: 


ALBION WORKS SHEFFIEL D 
"Phone 26311. ‘ams: “ Forward. 
LONDON: —eee “House, STRAND, 


"Phone: siaake py 1515 (12 lines) 
Remember — Ward's might have it! 
G 60 








ADVERTISEMENT RATES 
TRADE AND TECHNICAL SECTION 
AGENCIES - ANNOUNCEMENTS + BUSINESS OPPORTUNITIES - CAPACITY 


CONSULTANTS - EDUCATIONAL . EXPERIMENTAL WORK 
FOR SALE OR HIRE - PATENTS - PUBLICATIONS 
SALE AND VALUATIONS - TENDERS - TO LET - WANTED 


4s. per line (minimum charge I6s.) single column inch rate 48s. 
Lines average 6 words—12 lines to the inch. Box number: 2s, 


SERIES DISCOUNT—S per cent. on 6 insertions, 10 per cent. on 13, 15 perce, t. on 26 


DISPLAY AND ILLUSTRATED layouts are accepted 
COPY DATE—first post Monday 


REDUCED RATES for quarter, half and full pages—apply to “Engineering” Dept. ©. A. for full 
information, and details of advertisements layout service. 


R008 


LOW COST HIGH QUALITY 


GRAVEN LATHES 


IN STOCK 
ATTRACTIVE PRICES 


274 in. by 10 ft.© Heavy Duty All-geared Head 
vee belt motor drive, rapid power feed to saddle 
by separate motor; 4-way gap bed: swing over 











BESCO MOTOR DRIVEN PRODUCTION 
GUILLOTINE. Ali steel construction. Capa- 
city 48 in. by 16 58.W.G. mild steel. Motor and 
starter suitable for 380-420/3/50. Fitted with | 
adjustable front, back and side gauges and auto- 
matic sheet hold-down. Length of blades 49 in. 
Weight Beery 1000 Ib. 

NEW oun IVERSAL DOUBLE ENDED | 
PUNCHING, SHEARING, SECTION 
CROPPING AND NOTCHING MACHINE. | 
Allsteel construction. Arranged for self-contained | 
motor drive. Complete with shear blade for cut- 
ting plates of unlimited length and width. Special 
blades can be supplied. Notching tool and | 2 
punch and die supplied as standard equipment. | 
Weight approximately 2460 Ib. 


BESCO HEAVY UNIVERSAL EDGING, bed 54 in.; swing in gap 70 in. by 35 in.: swing 

fee ey AND FOLDING MACHINE. over saddle 42 in.; 16 spindle speeds from 1.5-70 
Capacity 8 ft. 2 in. by 16 8.W.G. Supplied with r.p.m.; hp. motor 2 25. 

* Bed extension to allow larger distance 


two quickly interc hangeable blades, for sharp and 
sound bends. Complete with adjustable back 
gauge. Weight approximately 3100 Ib. 

JOHN HANDS DOUBLE SIDED FRICTION 
SCREW PRESS. Motorised for 400-440/3/50. 
Pressure exerted approximately 60 tons. Maximum 
stroke 13 in. Diameter of screw with three starts 


between centres can be supplied. 

15} in. by 26 ft, 8.5. & 8.C., all-geared head, vee belt 
motor drive; 2 saddles with geared taper turning 
attachments; swing over bed 31 in.; swing over 
saddle 22 in.; admits between centres 26 ft 
16 spindle speeds from 1.5-145 r.p.m.; h.p. motor 
12}. 











44 in. Between uprights 37) in. Tee slotted 
bed 36 in. by 46 in. Weight approximately ap * - by 15 ft. as above; h.p. motor 12; recon- 
9} tons. itioned and ready for delivery 


NEW BESCO MODEL R POWER GUILLO- | 14} in. by 28 ft. as above; in progress of recondition- 
TINE, capacity 72in. by 4 in. With automatic ing; swing over bed 29 in.; swing over saddle 
hold- down and all gauges. Motor drive 400-440, 20 in.; spindle bore 2§ in. ; 16 spindle speeds from 
3/50. Depth of gap 6 in. 1.5-158 r.p.m.; h.p. motor 20. 

SCHULER MODEL P. FSEL i180 DOUBLE | INSPECTION INVITED 
SIDED FRICTION SCREW PRESS, with tie | — _ . 
rod frame. Motorised for 400/3/50. Pressure | Additional Lathes in stock include, SWIFT, LANG, 
exerted approx. 216 tons. Max. stroke 17} in. SCHIESS-DEFRIES, etc 
Diameter of screw with four starts 7% in. Width } SEND US YOUR ENQUIRIES 

SOAG MACHINE TOOLS, LTD. 


between side frames 17} in. Bed 15} in. by 25 in 
7, JUXON STREET, LAMBETH, 8.E.11 


Weight approx. 8} tons. 
FOUR BLACKBURN & CRAWSHAW PO. 
‘Grams: “ Sotoolsag,” London 


POWER OPERATED GEARED ROTARY | 


SHEARING MACHINES. Capacity § in.| oan 4 a an 
thick. Depth of gap to gauge 204 in. Cutters | Phone: RELiance 7201 B 917 
diameter by thickness 5} in. by { in. Cutting | 


speed 51 ft. 6 in. per minute. Arranged motor | 

drive 400/3/50 

Photographs of the above are available. 

Favourable Hire Purchase Terms can 
obtained. 

TOOLS, NEW AND USED. 

Description. Attractive Prices. 


— 


Very be exenserensneneeresinmsmae 


MACHINE 
Of Every 


F. J. EDWARDS LTD. 


WARD NO. 7 TURRET LATHE 


| Height of centres ... 7 in. 

259-361, EUSTON ROAD, Between centres 27 in. 
LONDON, N.W.1. | Swing over bed ' j 14} in. dia 
Telephone: EUSton 4681-3771. in. dia. 


saddle ... «w. 3 
.. 2h in. dia 

4 to 28 t.p.i 

4 jaw 12 in. dia. 


And at | Bore of spindle 
HOUSE, 41, ot em STREET, | Sc ae) 
‘h , 


LANSDOWNE 
BIRMINGHAM, | Chuck 


Telephone: Central 1606- 8. G 876 | Speeds 8 range 26 to 536 r.p.m 
| Feeds (sliding and surfacing) 15 range .0086 in. to 
*077 in 
p 10 oct sarited | by appointment of APPLEBY- 
| ODINGHAMS etna dye fi REFERENCE 
Al og ee. ry oe - reg Hangar | /¥ , SCUNTHORPE, LINCOLNSHIRE. — B 892¢ 
etc. Please write details of requirements 
Buiogs HANGARS LTD., HOBAR HOUSE, | 
GROSVENOR PLACE, LONDON, 8.W.1. G844| 
LATTICE STEEL ERECTION MASTS cig | 
and heavy), 30 ft. to 150 ft. high for immediate 
—BELLMAN’S, 21, HOBART HOUSE, BRASS, SHEET 


GROB. hos fy + ae tr 
G7 — OFFCUT, a 
uan 


Cash oes 
| 41, LOUDOUN ROA 


24G. Small or targe 
—DYAS & FOWLE. 
~W 8. MAI. 2711, 5477, 

G 663 


VENOR PLACE, 8.W.1. 


SECTION ROLLER BY ROBERTSON for sale. 
At present set up with 7 pairs of rollers for forming | 
angle sections 2} in. by 2} in. Roll pe ys in. | 
dia., centres adjustable up to 7i in. We rat | 
6 tons. Photo.—F. J. E JWARDS — ED, 30, 


EUSTON ROAD, LONDON, N.W 
AGENCIES 


“SAMUEL PLATT” 800 LB. MOTORISED | 
FRICTION BOARD DROP HAMMER for sale.| ** 


Length of drop 5 ft. Between uprights 14 in. Size | 
of anvil 17 in. by 31} in. Electrical equipment for | SOUTH WALES ENGINEERING COMPANY 


400-440/3/50. Weight about 10 tons.—F. J.| with large amount of manufacturing capacity 
EDWARDS LIMITED, 359, EUSTON ROAD, | available, REQUIRE AGENTS to introduce 
LONDON, N.W.1, or 41, WATER a oS contract or sub-contract work, on a commission 
BIRMINGHAM 3. only basis. —BOX B 923, Offices of ENGINEERING 
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TRADE AND TECHNICAL) 


CONTINUED 





| “Fires 








| FACTORY | In 
PATENTS | FOR SALE 


THE PROPRIETOR OF PATENT NO. 74284!, SOUTH GLASGOW | } 
for “ IMPROVEMENTS IN OK RELATING TO eeeeet ind ust 59 
t | 
sae BEARING RECONDITIONING ry 


MORTAR PROJECTILES PROVIDED WITH 


GLIDE FINS,” desires to secure commercial expioit- from City Centre 
ation by Licence or otherwise in the United Kingdom APPROXIMATELY 35,000 SQ. FT. 
Replies to Haseltine Lake & Co., 28, SOUTH- on on FLOOR | 
AMPTON BUILDINGS, CHANCERY LANE, FACTORY OR WAREHOUSE | wl FT 
LONDON, W.C.2. B 890 Main services. Central heating Travelling ANY SIZE UP TO 12 SHA j 
cranes. Good road access from two frontages. | ae : 24s 
IMMEDIATE POSSESSION DIAMETER | A technical survey; conditions 
FOR SALE } . s i 
in which fires break out and spread. 


or might let. 


or CHANGE SPEED GEAR OF THE CHAIX | HILLIER PARKER MAY & ROWDEN 

or “ CHANGE SPEED GEAR O S CHAIN . ‘ F 
SHIFTING TYPE FOR BICYCLES AND THE 77 GROSVENOR STREET, Year by year an increase in the number 
LIKE VEHICLES,” desirea to secure commercial LONDON, W.1. 

exploitation by Licence or otherwise in the United MAYFAIR 7666. 


of industrial fires; the attitude of 








Kingdom.-— Replies to Haseltine Lake & Co., And at 

28, SOUTHAMPTON BUILDINGS, CHANCERY 35 CASTLE STREET, EDINBURGH. management towards fire prevention; 
LANE, LONDON, W.C.2 B 900 CALEDONIAN 4310 B 846 
fire prevention, detection and 

| extinction. | 

DISMANTLERS | First Aid for casualties. . 

ees Managerial responsibilities and fire : | 

| prevention. 

For factory dismantling the ‘WwW Whi | Ab | 
} ove are selected headings from the 

MAYER, NEWMAN SYSTEM ‘Wheatley & hiteley i en | 

Scrap Iron & Steel Clearance 99, Kirkstall Rd., Leeds, 3 Tel. 31122) PAPCTS Tad at the sixth “onllerence | 

| of the British Occupational Hygiene 





MAYER, NEWMAN & CO. LTD. | 
Arundel House, Arundel Street, London, W.C.2. 
Telephone : TEMple Bar 9711. G@ 850 


Society. 











10s. 6d. post free from 


ENGINEERING, 36 BEDFORD STREET 
LONDON, W.C.2. Tel: TEMple Bar 3663 









GIVE YOUR 


BOLTS, NUTS, SPECIAL FASTENINGS 


3 


EW LIFE 






WITH A 


WELLS 
OIL FILTER 


Six standard sizes, available from 
wm for all Engineers and other users 
of oil. 


Write for Section ‘‘C”’ leaflet. 
Also makers of oil Storage Cabinets and 


Barrel Pourers. Portable Paraffin Heater 
Plants for works and outdoor use. 


A C WELL & CO. LTD. | JAMES WILEY & SONS LTD., DARLASTON 
= s WYDE. Chinstane Telephone : James Bridge 2692 


HYDE, CHESHIRE 
Telephone: HYDE 2953 
Telegrams: “ UNBREAKABLE ” HYDE 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them 








sf, 





£ 
* 
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BRONZE 
VALVES 


The Blakeborough range of small Bronze 
Valves provides a choice of thoroughly 
dependable types, sturdily built from high 
grade materials, and capable of long 

and economical service. 

They cover a variety of steam conditions 
up to 250 psi 500°F, according to type, 
and water generally up to 350 p.s.i. 

Size range: globe screwed, }” to 3”, 
flanged, 4” to 3”; gate valves, 

screwed or flanged, 4” to 3”. 





Streightway 





Spring relief 







| : | Parallel slide 


Check 
J. BLAKEBOROUGH & SONS LTD. BRIGHOUSE, ENGLAND mg 











by road anil rail- 


steel from stock 


= pistrisutors oF () DEXION storren anctes 
(Enquiries should be addressed to the Dexion Dept.) 


AUSTINS | 


Make sure you receive our MONTHLY 


STOCK LIST by sending your name and the 
name and address of your Company to DEPT.S.L.R. 











STEEL STOCKHOLDERS 


THORNHILL IRON & STEEL WORKS DEWSBURY YORKSHIRE 1% 
vs 
TELEPHONE: 1750 (7 LINES) - TELEGRAMS: AUSTINS DewseuRY Tetex neue mie’) 


= : . sf ms LONDON OFFICE: KIRKHAM HOUSE, 54A, TOTTENHAM COURT ROAD, LONDON W.!. 
te TELEPHONE : MUSEUM 1064 


Fsanes AUSTIN & SONS (ccwseuey) LTD. =< 5) 
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Electric contacts 

control relays of Pressure and 
which stop and start [ Temperature 
motors at pressures 

or temperatures 

which can be 





individually 
and accurately set. 


Intrinsically 

safe and flame- 
proof schemes are 
available. 

Please send for 
Catalogue 

Section 1 D. 








REGD. TRADE MARK 


WORM DRIVE HOSE 


eo CLIP 


Y= sCThe Finest Clip in the World 





BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 





COMPANION ACCESSORY TO 



















































L. ROBINSON & CO. (Gillingham) LTD. Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 
THE WORLD’S FINEST CLIP 

LONDON CHAMBERS, GILLINGHAM, KENT TEL: 51182/3 dmBU.40 
| SHELL-MEX & B.P. pottery 
j wife SRieeeace us 
f ° cH _ Cee eesesecsesens == 
. have installed me fivfilestceceesssnsas (7D 
te Noe Cee 2! 
7 on ‘ wie J 

f Z| 

‘ UNA AA LAZ A 





Thornycroft equipment has been chosen to 
illustrate pressure jet type burners fitted to an 
Economic boiler in the demonstration boiler 
house at Shell-Mex House. 


These burners operate at an oil-pressure of 
500 Ibs. per sq. in. Recent installations 
include those at Glaxo Laboratories Ltd., 
several for the Ministry of Works, Selfridges 
and London Airport. 


"Ilustrated left: 
the pressure jet type installation. 








FUEL EFFICIENCY & POWER 
FOR INDUSTRY EXHIBITION 


Grand Hall, Olympia, London 
April 27th — May 6th 


On STAND 8, ROW G we shall be showing a duplex 
PUMPING & HEATING unit for an installation at 














; the Birkenhead Hospital of the Liverpool Hospital 
3 Board and colour enlargements of recent Industrial 
aes: and Marine installations. 
Be Write for further particulars to:— 


JOHN |. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 








: 
i 
¢ 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER) 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 








Hopper capacity : 500 tons 


i 
~ 8 SSeS Seeeeeeeeeupaeaeunps 


EFLYGT 


TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” 

constructed for the 

WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. 
Dimensions : 175 ft. x 32 ft. x 13 ft.6 ins. moulded. 

Speed Loaded : 9 knots. 


pumps 





keep the job moving 


*Phone: Paisley 4121 


A FLYGT Pump working unattended 
night kept this site dry, thus en 
men to commence work immed 
arrival in the morning without loss of 
The contract juently con 
n in 


FLYGT I 


INDUSTRIAL PUMPS 
Bent Road, Hyson Gr 
NOTTINGHAM 


Nottn 


LeU, 














Ask for up-to-date delivery terms. 


Hundveds of buyers use our ‘Monthly 


Stock List’ for chasing bolt supplies. It’s sent 


free, every month, to interested parties. 


Hamilton, Lanarkshire, Scotland. 





FLEMING & FERGUSON, Ltd. 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
London Agents : Messrs. Nye & Marks, Ltd., Capel House, 62, New Broad 
Street, London, £.C.2 


Telephone: LONDON WaLt 4846 


Teleg. Address : “* Phanix™ 








6 
# 

8 

all purposes. Flame Proof 
ay 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


Victoria Street, S.W.1 
TELEPHONS: Victoria 6786 





sae | ba 


Get this B*under your bonnet... 


The B* is the Lanarkshire High Tensile bolt which is equally at home in 
engine, chassis or body. It is the bolt for heavy duty applications—although 
even on unstressed components it often pays to use a bolt with ample reserve 
strength. If you like to anticipate the unforeseen—specify Lanarkshire High 
Tensile—the bolt supplied in carbon and alloy steels of R.T. and V grades (45-75 tons). 


Lanarkshire High Tensile bolts are available 
in B.S. 1083 (Whitworth and B.S.F.) and B.S. 1768 (Fine and Coarse) threads. 


LANARKSHIRE 


Foe 





Tel: Hamilton 1241/4 








We 


take our own 


medicine... 


Five years ago we began rebuilding the round 
down-draught kilnsofthe Morgan Crucible Co. Ltd. 
at Batterseain MI.28~—a hot-face insulating brick of 


...(MI. 28 bricks) 


...and like It 


The output of these kilns, lined with MI. 28, was 
considerably greater than their firebrick counter- 
parts, because the low heat-storage of the lining 
shortened and cooling periods. 
This, in fact, was the principal reason for the 


both heating 


change over. What we were not so sure of at 
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low thermal capacity that was then comparatively 
new. The roof of one of these furnaces immediately 
after installation is shown in the first picture. 





that time was the life of these linings. We would 
hardly have dared to expect anything as good 
as we got. The second picture shows the same 
roof after five years’ service. So far as we can see 
it is good for at least another five years and 


probably longer. 


MORGAN 


efractories Ltd 





MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 





ENGINEERING 29 April 1960 


Did you know that this 


© Sample 
Tube of 


drop of water 


could sink you 


MOLYKOTEG 
* LUBRICANT 


alarelakertclin aes 





Industry's 


NEWEST 
Production 


TOOL 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 





A boiler is designed to supply 
pure steam at a given pressure 
and temperature. But if the water 
used for the purpose contains an 
excessive amount of undissolved 
solids, harmful gases or salts, 
serious trouble may develop, 
and everything be up with the 
boiler. The results—delayed pro- 
i duction, extra costs and loss of 
4 profits could be disastrous. 








@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


Vulcan know 


The prevention of scale formation and corrosion in a steam 
raising plant depends upon the correct treatment of the 
water. And the expert who knows all about that—as about 
so many other things—is the Vulcan Engineer Surveyor. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 


HIGHLY RECOMMENDED FOR: 


“ first is Vulcan first. 
Write for your free sample of MOLYKOTE G LUBRICANT 
today. We will also send you a copy of our new Bulletin 
126 which gives complete detai!s 


q Vulcan provide. It is a specialist's job. Vulcan are the * Threaded Connections * Chucks & Collets ® Rod End Bearings 
a ® Press Fitting ® Packings e Cams 

: specialists. That’s why insurance brokers know that safety * Splines * Drills, Taps & Dies * Dies & Punches 

i * Highly-Loaded Gears © Universal Joints * Guide Posts 





| 


q Vulcan are specialists 


AES A LTD. 25, victoria st, LONDON sw 1 
Please send me a free sample of your MOLYKOTE G 




















| 
| 
j Lubricant. | 
May we send you FREE ‘Vulcan'—a journal | NAME 
for all users of plant and machinery, with | TITLE 
reports of accidents and safety hints. | | 
Write to Dept. 19. ; COMPANY ) 
| 
l | 
ADDRESS 2 
THE VULCAN BOILER 
CITY | 
Riatiskiss cin: sis ss Killa Siblh bse: Celt hagas Nabe ise Game Ta Meee ce oT Ee 


& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 | A. Beng, 7. I. x wD 
| 25, Victoria St., London S.W. 1 








IN RR I te a AES GIRL Monee 


CERT ae: 





J&®E HALL1™ 


A Member of the Hall-Thermotank Group 





REFRIGERATION, 
DARTFORD KENT 





LIFT & 


ESCALATOR 


ENGINEERS 
Tel: Dartford 23456 
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manufacturing 
processes 





In brewing, for example, it plays a controlling part in all the 
processes. The illustration shows the four 8-cylinder, 5” x 4” veebloc 
compressors, using ammonia as a refrigerant, supplied to Mann, 


Crossman & Paulin Ltd., Albion Brewery, London, E.C.1. 


J. & E. Hall have supplied refrigerating equipment to all the leading 


manufacturers in the Brewing Industry. 
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The BIG RADIAL for the up-to-date heavy shop 


Simplicity of operation and dependable heavy-duty drilling 

are factors which ensure maximum output on work such as 

drilling tube plates illustrated above in the Renfrew works 
of Babcock and Wilcox Limited. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Member of the Asquith Machine Tool Corporation 


Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 















I 











nA PEEL ALLE NOLIN ANA SEAR 


with the 
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HIGH QUALITY DYELINE PRINT OUTPUT 





MERCURY 


Reproduction Unit 


SPECIALLY DESIGNED FOR USE IN 


A table top continuous plan printer and 
developer for high quality dyeline print 
output from transparent or translucent 
originals. Simple to operate. Produces 
large size prints. Prints at _ selected 
speeds of between one foot and five 
feet per minute. Power operated developer 


E. N. MASON & SONS LTD. 


ARCLIGHT WORKS, COLCHESTER, ESSEX. 


13-15 ST. VINCENT PLACE, GLASGOW, C.1. 
8-10 NEWTON STREET, MANCHESTER, |. 


14 COOK STREET, LIVERPOOL, 2. 
51 VICTORIA STREET, SHEFFIELD, 1. 


3 UNITY STREET, BRISTOL, |. 


SENTINEL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.1. 
28-31, DALLINGTON STREET, LONDON, E.C.1!. 


BROUGHTON WORKS, BLACKBURN STREET, SALFORD, 3. 
ALBERT ROAD, STECHFORD, BIRMINGHAM, 33. 


62 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, |. 


MEDIUM OUTPUT PRINT ROOMS 


at the top of the machine, available with 
developing unit in either of two sizes, 
the larger one for producing prints of 
Antiquarian size. Available on 7 DAYS 
FREE TRIAL. 

Write for full details, now, of this latest 
continuous table-top reproduction unit. 


Telephone : Colchester 5191 
Telephone : CLErkenwell 4064 
Telephone: CLErkenwell 4064 

Telephone: Central 3775 
Telephone: DEAnsgate 3942 
Telephone: DEAnsgate 3942 

Telephone: Stechford 4442 

Telephone: Central 6514 

Telephone: Sheffield 21776 

Telephone : Leeds 23537 

Telephone: Bristol 92441 
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JOHN FRASER AND SON LIMITED 
Ferry Street, Millwall, London, E.14 


Makers of 


PRESSURE 
VESSELS 


AND 


FABRICATED 
MILD STEEL 
PLATEWORK 





Telegrams: Presvesals, Phone, London 





Telephone: EASt 1185 








CAUNEEOAOGUOUDOUOUDENGESEUGEUEUOEOOUOCUOUOUOENOUSENOUDENOUDOQOEDESOEUOEOOEDEURS 


GOVAN SHAFTING 
ENGINEERING Co. 


PROPRIETORS: THE STEEL COMPANY OF SCOTLAND LTD. 


BRIGHT DRAWN STEEL TURNED STEEL BARS 
UP TO 18in. DIA. 


BRIGHT STEEL BLANKS 
ANY THICKNESS IN MILD STEEL - FREECUTTING 
CASE HARDENING - HIGH TENSILE, ETC. 


v 
87, HELEN ST., GOVAN, GLASGOW S.W.|I 


Telegrams: “PEDESTAL GLASGOW.” Telephone: Govan 1145 (3 lines) 
SURHULUGCOHOOOCUDUODOUUOROODORERCREROSOCUECRCEREeeeEHeECeHECHececeCecesCr gto: 


TURERERGGGRADOCLERCRORRRECRCERRERROCROGROGUORORUECEES 

















HINDMARCH/MWD 


OIL-OPERATED 
REVERSE-REDUCTION GEARS 


12,000,000 B.H.P. already installed 


Oil-operated reverse-reduction gearbox with one of the new Ruston AT engines 


MODERN WHEEL DRIVE trp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS. 
Telephone: CHESHAM 8406/8 Works: SLOUGH, BUCKS. Telegrams: OILOPRATED, CHESHAM 




















mains. 


7 HORSELEY BRIDGE & THOMAS PIGGOTT, LTD, Tipton, Staffs. 
CARTER HORSELEY (ENGINEERS) LTD. Tipton, Waddon, Sheffield. 
MECHANS LTD., Glasgow W.4. 








in Mexico and a tin mining plant in Nigeria—so the story goes on. 
part of the contribution towards progress made by one of Britain’s most 
progressive engineering organisations. 


PIPES 


Thousands upon thousands of miles of pipes—mild steel pipes, straights, bends, 
branch pipes, hydro-electric pipes, circulating water and irrigation pipes, gas 
Pipes for the Blue Nile Dam and for Calder Hall, for a power house 


This is just 






Newcastle and Liverpool. 














ee 








TOWN 
DRILLING MACHINES 


Established over 50 years, the TOWN range of radial 






and vertical drilling machines is noted throughout the 






world for modern design, reliability and ease of 






operation. 





















MODEL AE4: RADIAL DRILLING, 
BORING, TAPPING and STUDDING 
MACHINE. Seven sizes: 3ft. 6in., to 
8ft.; drills Jin. from solid in mild steel. 


MODELS EG4 and EG8 
RADIAL DRILLING 
MACHINES. Each 
model in five sizes: 
4ft., to 8ft.; 4 speeds; 
160-600 r.p.m. (EG4), 
8 speeds; 20-500 r.p.m. 
(EG8); drills up to 2in. 
from solid in mild steel. 
Also made with single 
speed. 







ESTABLISHED ° | 





MODEL AE2: VERTICAL DRILLING 
(Heavy duty model). 
Two sizes: 36in. and 42in.; drills 
34in. from solid in mild steel. 


MACHINE 











OTHER MACHINES IN THE RANGE 


are detailed in a folder ‘GO TO TOWN ’ which is available on 
request. Variations on the standard range can be undertaken, 


and examples are also illustrated in the folder. 







HA : 
FRED. TOWN & SONS LTD | rae ea 
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MODEL CE?: RADIAL DRILLING, 
BORING, TAPPING AND STUDDING 
MACHINE. Four sizes: 5ft., to 8ft; 18 
speeds; 15-850 r.p.m.; drills 34in. from 
solid in mild steel. 


\ 
\ 
. 
Pre 
























MODEL AE5: RADIAL DRILLING. 
TAPPING and STUDDING MACHINE, 
42in.; drills ifin. from solid in mild steel 
or I fin. in cast iron. 









T.18. 
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To safeguard the high quality of their photographic products, Ilford 
Limited take every precaution to exclude dust from manufacturing 
departments. Employees change into nylon overalls leaving their outer 
garments in 


‘HARCO’ CLOTHES LOCKERS 


These are of open wire mesh on stout steel frames, providing security 
for personal property whilst allowing filtered air to circulate freely 


_( through the clothes. 
| Also available in sheet steel, ‘Harco’ Lockers are a valuable amenity and 


H A 4 VE 4 encourage tidiness. Made in various sizes; easy to install; strong and 


durable. Please ask for List No. 1009 


\ 





G. A. HARVEY & CO. (LONDON) LTD, ‘oustetse;sorons: 
ial " = Telephone : GREenwich 5252 (22 lines) 
HARVEY Facilities & Products include: STEEL OFFICE FURNITURE - STEEL OFFICE PARTITIONS - ADJUSTABLE STEEL SHELVING AND 


STORAGE BINS * MACHINERY GUARDS ~ BAR AND TUBING RACKS ~- STORAGE TANKS OF ALL TYPES * VENTILATORS AND DUCTING 
PERFORATED METALS AND PLASTICS * WOVEN WIRE + WIREWORK OF ALL KINDS ww/io 
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Compact horse-power 


with class ‘E’ insulation 


The use of class ‘E’ insulation—permitting a temperature rise of 65°C—makes these AEI squirrel-cage motors 
smaller for a given horse-power rating than the conventional class ‘A’ insulated machines. 














Drip-proof T otally-enclosed, 
Squirrel-cage fan-cooled 
Squirrel-cage 


~ wer 


Type KN-D...1 to 40 h.p. 
Larger TEFC machines 


80 to 285 h.p. available shortly. 











MECHANICAL HANDLING EXHIBITION Visit Stands GG13 and GG14 


Associated Electrical Industries Limited 


Motor and Control Gear Division 
RUGBY, BIRMINGHAM & MANCHESTER 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V ann 
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Photograph by courtesy of T. F~ & J. H. Braime Ltd. View of compressor 
house, showing part of the “BROOMWADE ” installation. 


“BROOMWADE ’”’ 
for Reliability 


T. F. & J. H. Braime Limited rely on “BROOMWADE” air compressors with good reason. 


Their first compressor was installed in 1922; the second in 1942, and the third in 1958. 
They have all worked uninterruptedly and efficiently. 


The air is used for operating die cushions in power presses, air clutch/brake units driving 
medium to heavy presses, and hand riveting machines and grinders. 


For continuous operation Reliability is essential — you can certainly rely on “ BROOMWADE”. 


“BROOMWADE”: 
AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND 
Telephone : High Wycombe 1630 (10 lines) Telegrams : “‘ Broom”, High Wycombe ( Telex) 
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f . A section of the pumping and heating units at Littlebrook ‘‘C”’ Power Station 
| Seiaacumiesexn 
| | FUEL | | 
| EFFICIENCY | INTERNATIONAL COMBUSTION oil firing equipment is meeting the requirements | 
‘ | EXHIBITION | of industry, for burners on boilers of various types, and the Central Electricity Generating | 
| Stand No. 6C | Board’s programme for conversion on pulverised fuel fired boiler units. 
Grd. Floor Grand Hall | —_A total boiler evaporation of over 7,000,000 lb/hr will be met by the IC equipment already 
en | installed and in course of construction. 
| 27 April 6 May 
3 Member of Atomic Power Constructions Limited, one of the British Nuclear Energy Groups 4 
; NINETEEN WOBURN PLACE - LONDON WC1 - TELEPHONE: TERMINUS 2833 - WORKS: DERBY Lg 
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NITES 


Magnetic Particle 


COUPLING \ 





Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

lf your requirements include coupling units 
with torque capacities between 1/3 and 

200 Ib ft, let us advise you on the application 


of these units in your plant. 


TH 8. SMITH & SONS (ENGLAND) LiMiTED 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
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% THROUGHOUT 
There’s a INDUSTRY _ 


RENOLD 


chain to 


meet all 
your 


conveying 
requirements 


Automobiles 
Biscuits 
Cement 
Detergents 
Engines 
Flax 
Girders 
Heaters 
Instruments 
Jam 
Knitwear 
Libraries 
Meat 
Nylon 
Oranges 
Printing 
Quarrying 
Railways 
Sewage 
Timber 
Utensils 
Vehicles 
Wool 
Xylenols 
Yarn 
Zinc 


Whatever the product — if it has 
to be pushed, lifted, carried, 
lowered, turned, rolled, fed, 
positioned, stored, delivered or 
moved in any way whatsoever — 
RENOLD CHAINS provide the 
answer. Write for Catalogue Ref. 
120/17 giving details of our range 
of stock and specialised chains 


for mechanical handling. 


* rom 3.000 Ib. to 300.000 /h. 
hreaking load 


RENOLD CHAINS LIMITED ¢ MANCHESTER 
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Power from 















Two 4520 kW Back-pressure, and two They are driven by the steam generated 
2500 kW _ Extraction Back-pressure for process work and, operating in 
turbine-generators are installed at parallel with the National Grid, provide 
the Merseyside Power Station of the electricity for the factory, helping to 
Lever Brothers, Port Sunlight, Ltd. minimise overall fuel costs. 


Extensive experience in the design and manufacture of extraction and back- 

pressure turbines enables AEI to advise on applications in your particular 

industry. For further particulars write to AEI Turbine-Generator Division, 
Rugby or your local AE] office. 


TURBINE-GENERATOR DIVISION 


Associated Electrical Industries Limited 


WORKS AT MANCHESTER AND RUGBY. ENGLAND ~ GLASGOW, SCOTLAND ° LARNE, NORTHERN IRELAND 


















































The illustration shows that part of a MORRIS foundry sand and mechanization 
plant which re-conditions knocked-out sand. At 1, sand coming from the knock-out 





via an apron plat belt conveyor passes beneath a magnetic separator (to 
pron plate and itt benea 8 parator EARLS COURT 


remove tramp iron) and falls into the boot of a belt-bucket elevator, 2, discharging 3-13 MAY 


into screen 3 onto belt conveyor 4 which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor, 6, under the hopper, pours sand into the skip Ly et 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into $ A 


: € 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 a Cur exw? 


to the moulders. The overhead chain conveyor I! serves the core shop with sand ON STANDS 
and also takes the cores to the stoves and to the moulders. H 12 and J 14 


Comultt MORRIS 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


TELEPHONE LOUGHBOROUGH 3/23 
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COLT VENTILATION LIMITED SURBITON 





SURREY 


TELEPHONE: ELMBRIDGE 0161 






Ventilation 


ARTHUR GUINNESS SON & CO 
Pomona Docks, Manchester Regione 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a series of Colt 
§8.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone. 

In providing a permanent solution to this ventila- 
tion problem Colt have added yet another chapter 
to their record of success—success which has 
brought repeat orders from many world-famous 
concerns. 

Ask your secretary to send for a free manual 
to Dept. T37/3B 
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RECIRCULATING BALLS 


BALL RETURN TUBE 
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WIPER SEAL 
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‘PRECISION GROUND 
SCREW THREADS © 
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PRELOAD ADJUSTING SHIM 





FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled “‘no-back,”’ with multiple or single 


PN AO COA RMAR EL): te Nt: 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 Ib (825,000 Ib maximum static load) 
but the maximum potential operating load is, in most cases, 


limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 


linear movement. 


Man a ee 


j--—- 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 


SIDDELEY ENGINES LIMITED, P@ BOX 17, COVENTRY, ENGLAND. 


Mies 
a - = BRISTOL SIDDELEY ENGINES LIMITED 
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If there 
were a Holroyd 
motto, it would be ‘do 
it ourselves’. Almost 100 
years’ experience in 
machine tool and _ gear 
production has enabled us 
to build up a sound technique 
for the production of worm 
gears. Nearly all the operations 
of manufacture and inspection— 
not only of worm gears but of 
gear cases too—are carried out by 
methods of our own devising. (We 
say ‘nearly’ all because if we do 
come across a new machine or 
process we think might help us, we 
certainly don’t hesitate to snap it 
up!) Another thing: we don’t believe 
in making things in dribs and drabs, 
so there’s always a fine stock of stan- 
dard worm gears and gear units in the 
factory, which helps us to keep prices 
low and delivery quick. But worm 
gears and worm gear boxes aren’t the 
only things we make. We also do a 
lively business in spur, helical, and 
bevel gears; special machine tools; 
helical rotors for compressors, meters, 
and pumps; rotor manufacturing 
equipment; rotor timing gears; and 
Holfos centrifugal castings and 
bushes. Holfos Phosphor Bronze, by 
the way, is a material of our own 
development and we use it, centri- 
fugally cast, for all our gear wheels. 
It will take any amount of wear 
and has a very low coefficient of 
friction. These are undoubtedly 
the reasons why a _ Holroyd 
worm gear set up the World 
Record (on the Daimler- 
Lanchester Worm Gear 
Dynamometer) at the 
National Physical 
Laboratory in 1931. 
That impressive 
record is still 
unbeaten! 








say 
HOLROYD 
first for 
worm gears 
and gearboxes 








JOHN HOLROYD & CO. LIMITED - MILNROW - LANCASHIRE ee ’ 
CRC 'B2 
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F. S$. RATCLIFFE (ROCHDALE) LTD., 
Crawford Spring Works, Norman Road, Rochdale 
Phene: Rochdale 40415 ’Grams: Recoil, Rochdale 
Telex No: 63178 CW5968/1 
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NORRIS BROS. LTD. 


DESIGN, DETAILING 
and DEVELOPMENT 











HYDRAULIC 
PRESSED 









Mechanical Handling 
Model Making 


IN STEEL Nuclear Engineering 
BLACK OR Produstion Yeollng 
MACHINED | 3 Special Machines and Projects 
TO 24 TONS 


Structure and Reinforced 
Concrete, etc. 
THE INCE FORGE ©. LTD - WIGAN BRR ED AS TEE 38 13S 
5 ee er ~ TEL. ABBEY 6132 — 



















Can the oi! supply 
to your Boiler 
House be * shut- 
off”’ quickly? 


The fitting illustrated has been 
specially designed for the emergency 
shut-off of the Fire Valve and to permit 
regular testing of the Fire Valve. It 
should be placed as near to the Boiler 
House door as possible. 






ri) 

W Quick Release 
‘ascrs; teed Tra. add Awe 
Fitting is suitable for use with 
oil firing equipment, dampers and 
fire screens, etc. in addition, it 
can be adapted for many uses in the 
factory where remote contro! is 
required. 


Nationa! Boiler & General Insurance 
Company Led. 





For full particulars write to our Sales Dept. 
ST. MARYS PARSOWAGE MANCHESTER, 3. 


Diesel Mechanical 

Wheel arrangement 0-6-0 

Dorman 6QA diesel engine 232 H.P. at 1700 r.p.m. 
Weight 29 tons 

Starting Tractive Effort 19,500 Ibs. 





Right on the rails with 


AGNALL 


Bagnall are always on the rails right from the design 
stage — when it comes to locomotives: mostly diesel. 
They plan them, design them, build them, and power 
them with any first class diesel engine — Dorman, for 
example. And they’re the best, here and throughout 






the world. 


W. G. BAGNALL Ltd., Stafford, England. 


Telephone: Stafford 321/2 Grams & Cables: Bagnall Stafford, England. 
London Office: | Hay Hill, W.1. 


Diesel Hydraulic 

Wheel arrangement 0-6-0 

Dorman 6QAT diesel engine 342 H.P. at 1800 r.p.m. 
Weight 48 tons 

Starting Tractive Effort 32,300 lbs. 
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Sulzer Dry-Piston compressors are 


Oilfree suitable for all gases and have many 
advantages over the conventional 
Labyrinth 


lubricated reciprocating compres- 


Co mpressors sors. Gas cannot be contaminated. 


Chlorine compressor photographed 








by kind permission of Imperial 






Chemical Industries Limited. 





SULZER BROS. (LONDON) LTD. 


31, Bedford Square, London, W.C.1 
Telephone : MUSeum 7890 
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The vibration test 
Two coupled assemblies of 3 types of tubing were placed in a vibration test machine and 
subjected to 1,100 vibrations per minute for 200 hours. 


INSIDE DIAMETER: §” and under 

LENGTH OF SAMPLE: 8” minimum 

FREQUENCY OF VIBRATION: 1,100 cycles per min. 

TOTAL AMPLITUDE: 1K” 

ARRANGEMENT: 14” offset at 90° to direction of stroke 
INITIAL SLACK: ,” 


Test oil at 250°F. and 45 p.s.i. pressure was circulated through the hose. Continuous visible 
leakage was considered as a failure. 


Result solvent Hose (Rubber) ....... failed. 
P.v.c. and reinforced p.v.c..... failed. 
Tecalemit Nylon Tubing .....: satisfactory, showing no signs of deterioration after 700 hours. 


The swelling test satisfactory after immersion in hot oil at 212°F. for 70 hours. 
The tensile strength test successfully held a 100 Ib. weight, after being dry-air aged at 212°F. 
The hot flexibility teSt satisfactory after immersion in Derv at 212°F . for 200 hours. 


The cold flexibility test raving been aged in oil at 212°F. was found satisfactory 
after 5 hours at -40°C, 


The cold embrittlement test satisfactory at-78°C. (other tubing broke before-38°C.) 


* Flexible or rigid Tecalemit Nylon Tubing successfully replaces plastic, rubber and 
metallic tubing on industrial oil and fuellines. * Tougher, lighter. * Lowcost. 
* Fitting times almost halved. * No risk of loose internal abrasive scale. 


Top car manufacturers and other industrial manufacturers are already using Tecalemit Nylon Tubing. 
Of course, Tecalemit are using Nylon Tubing in their industrial lubrication installations . ..and doing 
a first class job in less time, for less money! 


f ECA i & MM é ] LIMITED (SALES E) ‘ PLYMOUTH ‘ DEVON << 


Phone: Plymouth 62844 Grams: Tecalemit Plymouth Telex. 45-145 
Overseas enquiries to: Export Dept., Tecalemit Ltd., Feltham, Middlesex. 
Write for brochure, latest price list and full details of these tests. 















29 April 1960 ENGINEERING 


HEAVY DUTY LEVEL 
LUFFING GRABBING CRANES 


FOR RAPID DISCHARGE OF BULK CARGOES 











Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 








CLYDE CLYDE CRANE BOOTH LTD. 


Clyde Crane & Engineering Co., Mossend, Lanarkshire. Telephone : Holytown 412 (6 lines) Grams : Clyde Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Telephone: Pudsey 3168 (6"lines) | Grams: Cranes Rodley Telex, Telex. 55159 














THE SPECIAL TECHNIQUES OF H.D.A. 











Draftless Forgings. In forging, what is often accepted as impossible 

has been done by H. D. A.—extremely accurate draftless forging is one example 
of this. Developed by H. D. A. this technique produces forgings which 

have many advantages over those produced by conventional methods. 

This saves time; this saves money; this saves effort. H. D. A. can do it. 


(Draftiess forging in Hiduminium R.R.77 for H. C. Shepherd & Co. Ltd.) 






Hiduminium i 
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DOUBLE MUSHET 


HIGH-SPEED STEEL 


TWIST DRILLS i 


We do not know the number of holes made every 
day throughout the world by fast-cutting ‘‘ Double 
Mushet ”’ drills, but we do know that all of these 
drills are of consistent top quality. Manufacture 
throughout within the same organisation makes 
possible rigid production control and inspection, 
from the melting of the steel to the despatch of the 
finished product. 















POCKET DRILL SETS 


Four sets of drills are available packed in attractive 
metal containers of cigarette case size. No more lost 
drills for the Practical Engineer and Handyman. 

Please write for descriptive folder. 


% Comprehensive stocks 
constantly maintained 


Sw 


FINE STEEL MAKERS STEEL FOUNDERS - ENGINEERS’ TOOLMAKERS 











SAMUEL OSBORN & CO, LIMITED. 


















LYDE STEEL WORKS, SHEFFIELD 
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A CHUBB 
ACHIEVEMENT 
HINGED UPON 





POPE MANY 










View of strongroom with extended architrave as 
wt will appear when installed. 





THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 





comtrol of motiom 







Throughout the most intricate manoeuvres, a figure-skater demonstrates perfect precision and 


f poise at all speeds. The same degree of control is required of every Savery Pump: at 
i pressures up to 1,500 p.s.i. and running speeds as low as 20 r.p.m. the Savery Annular Piston 
f Pump maintains a positive, smooth and consistent flow, and is capable of infinite regulation 
H between zero and maximum volume. 


Savery Pumps are in a class by themselves for hydraulic control transmission, pressure lubri- 


cation, oil burner feed supplies, accurate metering processes, etc. Let us know your requirements. 





THE SAVERY PUMP 
AND MOTOR UNIT 


ane Ntatawmaenasmsc one mee ee 


Adjustable volume type. A fixed 


volume version is also supplied 





HYDRAULIC PUMPS 





THOMAS SAVERY PUMPS LTD., BRACEBRIDGE ST., BIRMINGHAM, 6. AST. 1316/7 
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THE BELMOS Se WW AIR- BREAK 


CG ON TA C TOR S$ TA R TE R Rigorously tested in the Company’s own research laboratory, 


the type K contactor starter is the latest product of the 
Belmos development team and continues the well-established 
Belmos tradition of good design and reliability. Suitable for 
the direct-on-line starting of 3-3 kV motors up to 600 h.p., 

it can be housed in a free-standing pillar or grouped with 
similar unfts to form a switchboard. 







































* Air-break contactor rated at 150 amperes. 
Breaking capacity of 1,300 amperes at 3-3 kV, 0-25 power factor. 


* D.C. operating magnet supplied from 3,300/110 volt transformer 
within the pillar. 


% Reversing or Earthing isolator, mechanically and electrically 
interlocked, with 12 auxiliary switches, a.c. or d.c. 


* Busbars designed to withstand 150 MVA for three seconds. 











* Optional earth leakage protection. 


% Comprehensive control arrangements, local and remote, with 
sequence interlocking and automatic sequence starting. 


“iS 
= 


* Provision for auxiliary services, such as brake protection 
local lighting, etc. 
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the type K starter is 


fully described and 






illustrated in leaflet 


J240 which is avail- 


RB e2 RYT) 9 Ss able on request. 


the Belmos company limited 


gt te et ee Ee Me a , LAN AR KS HIRE 


= 
a 














j 
4 
: 
; 
| 
: 
y 
: 
! 
| 





LONDON GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER SHEFFIELD CARDIFF 
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Up the chimney stacks of far too many industries 
—unchecked and unhampered—waste heat is 
making off with a staggering amount of money in 
the form of fuel. It is a problem which has long 
absorbed technical directors and engineers, par- 
ticularly those concerned with the production of 
iron and steel, gas, glass, ceramics and chemicals. 


There is, very actively engaged in the battle against 
heat wastage, a specialising Company—Spencer- 
Bonecourt-Clarkson—which has for over forty 
years been producing waste heat boilers and waste 
heat recovery equipment for steam-raising in a 
wide range of industries. Spencer-Bonecourt- 
Clarkson specially designed waste heat boilers 





SPENCER-BONECOURT-CLARKSON LTD-LEADERS IN WASTE HEAT RECOVERY 


(not adaptations of fuel-fired boilers) are recover- 
ing a substantial proportion of waste heat for our 
major industries. Recovery figures vary between 
25% and 40% of the original heat of the fuel, de- 
pendent on the industry and the nature of its heat 
generating plant. 

Undoubtedly, your most effective move against the 
rising cost of production lies in the recovery of 
waste heat. SBC are the people best equipped to 
advise and act for you. At your instigation, pre- 
liminary investigation and discussion of your waste 
heat problems can be tackled immediately .. . and 
the sooner we hear from you, the quicker can the 
vital economy be effected. 


A subsidiary company of Babcock & Wilcox Ltd 


28 Easton Street, London, W.C.1 


Telephone: Terminus 7466 
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GOMPRESSORS 
for 
HIGH PRESSURES 


and 


SPECIAL GASES 












LIMITED - 
KENT ENGLAND 
DARTFORD 3248 


ALL MATERIAL 
STANDARD 
PITCHES 
7 FEET DIAMETER 





General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 
Send your enquiries to :— 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


Telephone : Halifax 5217/8 Telegrams : “* Gears” | 


New Bond Street, Halifax. 











SPRAY COOLING 








A SPRAY POND IS THE MOST ECONOMICAL 
MEANS OF COOLING WATER 


LOW INSTALLATION COST LOW PUMPING COST 
NO MAINTENANCE 





Write for details:— 


LEDWARD & BECKETT Lip 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD ST., 
LONDON S.W.! 
Phone : ABBey 5429 























DARTFORD | 
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HYATT 


roller bearings 





DEPARTURE 
ball bearings 





A comprehensive range of medium and 
nuniature size NEW DEPARTURE ball and HYATT 


roller bearings for applications where 
precision, accuracy and long life are essential. 
Write for detailed literature on the range of 
bearings available to meet your requirements. 


AC-DELCO 


DIVISION OF GENERAL MOTORS LIMITED 


Bearing Sales Office: 244 Brompton Road, London SW3 Telephone: Knightsbridge 45327 
Head Office: Dunstable, Beds. Also Southampton and Liverpool 
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Castings by 


FORGE AND FOUNDRY DEPARTMENT ELSWICK WORKS 





Castings 
ike this 


Eccentric as a gear often has to be, yet of 
engaging quality. It’s a casting with a fine 
finish. Ready for a hard, working life. 
Typical of Vickers’ high quality steel and 
iron castings in all grades of BSS 592, BSS 1456, 
BSS 1760 and BSS 1452. 

A good industrial risk — as Insurance men 
would say. Proof of which is given by radio- 
graph or other non-destructive examination if 
asked for. 

FOR YOUR NEXT PROJECT 
Talk over your requirements with Vickers at 
the planning stage. 


VIGEERS 


Vickers-Armstrongs (Engineers) Limited 


NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101 

















29 April 1960 ENGINEERING 





Strange creatures... 


From simple propeller fans to complicated sealed gas 
blowers for nuclear energy establishments. 


... these humans. They point a little box at you. It 
goes “Click”, and off they go looking pleased with 
themselves. What a busy life they lead— always up to 


something ! We enjoy applying our experience to other people's 


problems. And when we go off looking pleased with 








yo" € Co, 
: % 


: Well, perhaps we are, but that’s the way we’re made. ourselves, it’s not only because we’ve got your order 
4 For instance, after 75 years in fan engineering we’re —it’s also because we know it will be a good job 
3 still hard at it evolving new designs and improving old well done. 

F ones: big fans for mine ventilation and small ones for 

? home bakeries ; big dust collectors for power stations, Our extensive range of technical literature is freely 
F and smaller ones for industrial boiler houses. available on request. 

: 

; 


9° 


7 | DAVIDSON &CO.LTD. 
$ MARK S 
SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND (Belfast 57251) 


LONDON BRANCH: MORRIS HOUSE, JERMYN ST., S.W.1. Tel. WHITEHALL 3541/8 





NDAD er mS 


BRANCHES AT Manchester + Glasgow - Birmingham - Newcastle-on-Tyne - Leeds + Cardiff 
(Blackfriars 6210) (City 6786) (Midland 4916) (26584) (21886) (51435) 
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Y-TE-MIN 


ELECTRIC CHAIN PULLEY BLOCK 


ati made in to! 


Years of experience in designing hoists for the whole field of industry in every part 
of the world has enabled KING engineers to incorporate features in the My-te-Min 
Mark II which ease the operator's work and make it particularly suitable for rugged 
duty. The latest design advances have resulted in the following star features: 







“SNIP-SNAP” MAINS PUSH BUTTON CONTROL: 
New type mains reversing switch, fully sealed 
and insulated. 
UNIFIED THREADS: For International standardi- 
AUTOMATIC CHAIN GUARDS: Gives complete zation. 
fet d tecti i ishandling. : 
safety and protection against mishandling FULLY FLEXIBLE LOAD CHAIN: Unrestricted 
ELECTRO-MAGNETIC DISC BRAKES: Outstanding —"exibility gives maximum safety and allows use 
cee : ; * a of “built-in” trolleys. High tensile or alloy steel 
reliability combined with simple “one nut autttabin 


adjustment. 
IMPROVED HEADROOM: Substantial reduction in 


GREASE LUBRICATED GEAR BOX: Minimum headroom on all models. 
attention required and complete elimination of LIGHT WEIGHT: Reduced weight and size for 
oil leaks. better mobility. 


DETACHABLE LOAD SPROCKETS: No maintenance 
problems with this patented quick-change 
feature. 

















A COMPLETE RANGE TO SUIT ALL NEEDS 










CAPACITIES | SPEEDS PRICES* 
+ ton 30 ft. per minute £65. 0. 0. 

+ ton | 30 ft. per minute £69. 0. 0. 

1 ton 15 ft. per minute £80. 0. 0. 

1; ton | 10 ft. per minute £92. 0. 0. 







%* Prices for all My-te-Min Mark Il models include new-type pendant mains 
reversing ‘‘ Snip-Snap”’ push button control and Slack Chain Collecting Box. 





Our representative will call on you anywhere in the world. 


Write for illustrated booklet : 


GEO. W. KING LTD. 


ARGYLE WORKS (25/E), STEVENAGE, HERTS. 
















REGISTEREO TRADE MARK 
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FOR LOWER COSTS 
& HIGHER EFFICIENCY 
IN MATERIAL HANDLING 


' 
! 
' 


Butters 
DERRICKS 











The simplicity of Butters Derricks, the sound design 
and excellent construction, ensure endless reliable 
service with minimum maintenance and low cost 


whee 


of operation. 








The crane illustrated is a recent installation—a 
standard Electric Derrick, equipped with two 
motors, It lifts 7 tons, and the jib length 
is 120 ft. 














@ MACLELLAN STRE 

@ THE CRANE WORKS 
HILLINGDON, MIDC Xx 

@ Andat BIRMINGHAM & NEWCASTLE 


BUTTERS BROS. coir 


Handling Exhibition, Earls Court, Stand No. J8A, Ground Floor 





a We are exhibiting at the Mechanical 
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WILMOT BREEDEN 


Smooth the 


. with VELFLO — the first mass-produced circular duct 
fittings to be manufactured in the United Kingdom. 
The VELFLO fittings are ideally suited for high velocity 
air conditioning ductwork. They can also be used with 
advantage for dust and fume extraction plant, low velocity 
air conditioning systems and rain and waste watef piping 
installations. 
Because VELFLO fittings are all-welded they are airtight 
i throughout; because VELFLO fittings are machine-made 
| and precision-formed the flow path is smooth ahd un- 
impaired by any surface defects, flow resistance and noise 
are reduced to a minimum, and uniformity and economy 


ae _.with AY eane 


WILMOT BREEDEN Ltd., Goodman Street, Birmingham, England Phone Central 8691 - 
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INTRODUCING THE 


wD Dé MECHANICAL 


During the last 60 years, Wakefield lubricators have kept 
abreast of the changing needs of industry. The DP 60 represents 
the experience of these years. It is an instrument of 
precision for feeding oil against pressures up to 1000 P.s.i. 
It can be operated by the plant it lubricates on reciprocating 
or rotating drive. The flow of oil is automatically 


controlled by the ‘start-up and cut-off’ of 
the machine. Efficient lubrication is combined with 














economy in oil consumption. 


ADVANTAGES OF THE DP 60 


Welded steel construction gives strength with low weight ratio. 








Each feed can be regulated independently. 


Complete pump unit can be removed and replaced in one assembly. 





Patented quick release cap minimises oil contamination. 






































Up to 32 feeds can be fitted. 











Large oil reservoir ensures long working periods between 
topping-up times. 











Built-in perspex oil gauge on the oil reservoir. 
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WAKEFIELD 


INDUSTRIAL LUBRICATORS 
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i | 
E j PLEASE SEND ME A COMPLIMENTARY COPY OF 4 
i ' THE DP 60 BOOKLET , 
H Ask for our DP 60 booklet. Send us the coupon " To: Dept. P. D. Wakefield-Dick Industrial Oils Ltd., i 
| : : i Castrol House, Marylebone Road, London, N.W.1. 
i and we shall be pleased to mail you a copy with ' 
, NAME 
full DP 60 details — by return of post. I appress : 
I 
No t 
Has" aties: ‘te a absins “wile ac’ Gola hn be Soe ls Se a es 
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‘the exhausted post-war 





of Channel Tunnel 
Vagueness 


| ig is not difficult to find the cause of 
the luke-warm reception given to 
the report of the Channel Tunnel study 
group. The report itself is inadequate 
and lacks objectivity. 

About £500,000 and two and a half 
years’ work have been spent on the 
study, but the 33-page brochure which 
serves as the official published report is 
tantalisingly incomplete to anyone who 
wishes to form a persona! opinion on 
the basis of facts unearthed by the 
study group. 

The group’s preference for a rail 
tunnel stems naturally from the figures 
of estimated traffic and costs. Too 
much attention should not be paid to 
the traffic figures, however, since—to 
quote the words of the report—‘traffic 
in 1958 and 1959 was in fact consider- 
ably greater than that forecast by the 
study.” If this was the accuracy for 
only a year or two ahead of the cal- 
culations, what meaning can be attached 
to the group’s estimates for 1980? Or 
to the estimate that passenger traffic 
by a road tunnel would be 68 per cent 
of that by a rail tunnel? 

In the absence of figures that can be 
accepted with reasonable confidence, 
it is worth looking at two other allied 
estimates. In 1934, just before the 
Mersey Tunnel was opened, it was said 
that the tunnel had been designed on the 
basis of 3,000,000 vehicles a year, and 
“it is estimated that this will not be 
exceeded for many years.” In the 
event, the figure was exceeded in the 
first year of operation; and in 1958-59 
it was over 11,000,000. 

Mr. Peter Masefield estimates in his 
paper to the Institute of Transport this 
week that transatlantic air travel will 
rise from 3,770,000 passengers in 1965 


| ductive capacity of the West. 





to 9,800,000 in 1975 (a 160 per cent 
increase) 

For a longer period—1965 to 1980— | 
the Channel tunnel report only en- 
visages a rise in passengers by rail 
tunnel from 3,180,000 to 4,831,000 
(52 per cent) and in accompanied 
vehicles from 676,000 to 1,127,000 
(67 per cent). 

In the end, therefore, the engineering 
impact of the report may turn out to 
be nil. 


An Atlantic 
Trading Community 


Unlike the Organisation for European 
Economic Cooperation which began in 
years, its 
successor, the Organisation for Econ- 
omic Cooperation and Development 
(OECD) begins its life with Europe 
prosperous as never before. 

The decade through which OEEC’s 
history ran, saw not only European 
recovery but the removal of restrictions 





on movement and trade and a growing 
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degree of economic interdependence. | these populous areas at present lost | shaped car to 11,793. The American 


The new community has the United | 
States and Canada for members and the | 


results for European and United | 
Kingdom industry can hardly fail to be | 


| immense. The United States plainly | 


needs help from the industrial leaders of | 


| Europe in the task of bringing the new | 


nations up to the point where they can 
make economic progress of their own— | 
the economists’ “* take-off ”” point. 

As many exporters of industrial | 
equipment have discovered the hard 
way, there is no shortage of demand 
overseas. There is every sort of 
difficulty about making the profits to 
pay the bills. 


The new Atlantic community will be | 


at least as much occupied with the 
“foreign policy” of its trade as with 
internal affairs. One of the major 
concerns that will engage it over the 
years will be finding out how the 
developing countries are to afford the 
full benefit of all the increasing pro- 


A Gleam of Hope 
for London’s Traffic 


The British Road Federation's proposal 
of a 25 mile ring motorway running 
through the inner districts of London 
at a radius of between two and four 
miles from the centre has two enormous 
advantages. 

Being largely raised to a height, or 
running beside railway track, it would 
not substantially cut London into 
pieces. And by its special nature it 
would not be necessary to impose a 
speed limit, at any rate at the 30 mile 
an hour level. 

The technical significance for the 
constructional companies, if the support 
of the Ministry of Transport can be won, 
is this. Whereas the Victoria tube 
project will involve relatively small 
amounts of equipment working at high 
intensity for a long time, a raised ring 
motorway would call for an even 
greater assembly of men and machines 
than worked on M1. 

The BRF’s motorway is the keystone 
of a complete reappraisal of London’s 
future road building. Objecting to the 
new LCC review of the development 
plan and its scheme to spend £6 million 
a year on road building and bettering, 
as totally inadequate, the Federation 
wants to see a 15 year and not 20 year 
plan. It urges the Minister of Transport 
to raise the annual spending to £18-20 
million. 

There is no shortage of examples from 
across the Atlantic of cities being 
relentlessly cut up by “ thru-ways”’. 

The BRF’s road would produce very 
little of this effect. But it would have 
another and very beneficial result. 
The list of districts through which it 
has been drawn has a down at heel and 
depressing air. 

Hackney, Islington, Kilburn, Ham- 
mersmith, Battersea, Clapham, Peck- 
ham, Bermondsey. The people in 
these areas are very much our con- 
temporaries but their houses and 
architectural background are among the 
dullest and dreariest that emerged from 
the 19th Century. The proposed 
motorway could open up vistas and 





inspire a much brisker redevelopment of 


more open aspects of the suburbs. 


of a Fleet of 
Cross Channel Ferries 


Whatever bridge or tunnel the future 
brings to the English Channel, an 
increasingly busy “air bridge’ has 
become a familiar part of the transport 
scene. 

Now that the air-ferry company, 
Silver City Airways, is almost ready to 
place orders for a new ferry fleet, it 
becomes plain that starting from the 
special needs of the ferry, an air trans- 
port as universal as the classic Dakota 
may emerge. 

The designers of the aircraft industry 
in Britain and France have quite specific 
needs to meet in this ferry. The 
aircraft the air-ferry company have in 
mind, and for which Handley Page have 
already produced designs, would carry 
100 passengers, or six cars and 25 to 
30 people. The cars-and-their-occu- 
pants version could fairly easily take 
other cargo than cars and it is this wide 
spread of uses, with the important factor 
of some fare-paying super cargo always 
to hand, that could produce the succes- 
sor to the Dakota. 

The company’s ideas for the aircraft 
include twin Rolls-Royce Dart engines 
and it could be going into service in 
1963. 

It has been assumed that a Channel 
bridge could go a long way to wiping 
out the cross-Channel services by air. 
But it could be that this is altogether too 
pessimistic. 

It ignores two key factors. A good 
deal of cross-Channel air ferry demand 
is holiday traffic by increasingly pros- 
perous families. At the moment the 
frequent pattern of their holiday on the 
Mediterranean coast is that it starts 
with a long and weary drive across 
France. With faster ferries the future 
course of cross-Channel flying may well 
lie in taking the family and their car to 
airports right on the Mediterranean. 

That the ferries are available for 
round the year use, in other parts of the 
world when the seasonal demand has 
slackened off, is perhaps another 
indication of the return that can be got 
out of a fleet of aircraft costing about 
£4 million, or one twenty-fifth the 
likely cost of a Channel tunnel. 


The Compact Habit 
in American Cars 


New and improved compact cars are 
on the way to being launched on the 
United States car market, raising the 
output of compacts to two and half 
million out of an annual total that 
promises to reach up to seven million. 

So far the compact sales have been 
at the expense of the medium sized and 
priced American built car. But now 
evidence is beginning to accumulate 
that their future sales may cut into the 
export of foreign cars to North America 
—especially of cars that resemble the 
home assembled compacts. 

In January this year some 90,000 
imported cars were registered in the 
United States, compared with 80,000 in 
January of last year. Although there 
was this 12 per cent rise only three over- 
seas suppliers increased their registra- 
tion. They were Renault, Opel and 
Volkswagen, which shot up from 6,514 
registrations of the familar beetle- 


| That it was marred at the end by a/| between the administrative centre and | buyer of a second, or even third car, is 
widening rift between the European | 
| Common Market and the British led | 
| European Free Trade Area was not due | 
| to any fault that the Organisation's | 
| machinery could have tackled. 


evidently increasing his preference for a 
| car as far away as possible from “ the 
| American look.” 

| The General Motors’ Luton-assem- 
| bled Vauxhall, Rootes’ Hillman and 
the European Volvo are in direct com- 
petition with the compact team of 
Corvair, Valiant and Ford’s Felcon. 
Their import sales were slightly down 
on the month, 

The dilemma for Luton, Dagenham 
and Longbridge is plain. American 
styling, following last year’s dollar 
de-restrictions, will gradually become 
better known on our roads. The pres- 
sure on their designers to follow suit 
will become as strong as it has been with 
telephones and many other products. 
But to sell against the growing family 
of American compacts they must be 
different. Multi-million pound assem- 
bly lines do not allow of one car for 
the home market and another for 
export. 

The changing shape of American car 
sales appears to be leaving the higher 
priced cars in pretty good selling form. 
There may be a lesson for the designers 
and sales managers here, and not only 
of Rolls-Royce. 


and Why Russia Wants 
More Trade with Britain 


The value of Soviet exports to the 
United Kingdom last year (£63 million) 
was, as usual, far above that of her 
imports from Britain (£34-9 million). 

Out of balance by £28 million; yet 
the Soviet authorities are keen that 
British firms should buy far more from 
the USSR trading bodies. And the 
reason is not hard to find. The whole 
of the apparently favourable Russian 
trade balance with Britain was spent on 
buying rubber in Malaya. Since this 
rubber is shipped direct to Russia it 
appears neither in the United Kingdom 
ports nor the statistics, 

And this is only part of the Russian 
world trading activity that goes through 
British firms. At the recent annual 
general meeting of the Russo-British 
Chamber of Commerce, Mr. Sergei 
F. Anfimov, the deputy Soviet trade 
representative in London, revealed that 
Soviet foreign trade with British firms, 
including trade through them with other 
countries, had run up a deficit of over 
£40 million, more than twice the 1958 
deficit. 

This is not to the Russians’ liking. 
Not unnaturally, Mr. Anfimov com- 
plained that while the instrument, 
industrial equipment and machinery 
export by Britian to Russia last year 
was three and a half times the value of 
the year before, the United Kingdom 
was simultaneously banning petroleum 
imports from the USSR while needing 
more and more oil every year. 

1960 began with Soviet orders fo- 
UK instruments, machinery and equipr 
ment two and a half times as great as 
12 months earlier. In the summer of 
next year comes the important British 
exhibition in Moscow. But, as Mr. 
Anfimov stressed, substantial orders 
will have to be balanced by substantial 
British orders in the USSR. 

Mr. Anfimov has denied any interest 
in barter. But he makes a point full of 
significance for British manufacturing 
firms when he says that his trading 
comrades are more eager to buy from 
firms who help, in one way or another, 
in the selling of Soviet goods. 
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Pump Molten Aluminium 


Pumps for molten aluminium 
are awaited ps pci d by the 
industry. Lack of materials is 
being overcome as experience 
is gained with silicon carbide 
and aluminium silicate refrac- 
tory ceramics. 


PEN launders and liquid metal troughs are 
inexpensive to operate. Molten aluminium, 
however, oxidises and picks up gas as it flows, 
and this can lead to serious defects in ingots. 
A recognised solution lies in using a closed 
piping main fed by one or more furnaces and 
feeding a number of casting stations. What has 
held up this development? Basically, the lack 
of refractories which withstand molten alumin- 
ium, and the need for proven designs of liquid 
metal pumps and piping. 

That silicon nitride bonded silicon carbide 
enables pumps to be made is now becoming an 
established fact. The Wemco Refractory centri- 
fugal pump sold by Wire Equipment Manufac- 
turing Company in the United States is one 
pump which appears to be successful. Then a 
one inch piston ball-valve pump made by 
Carborundum in the USA has been tested in 
three different plants with success. Carborun- 
dum comment that solidified metal can easily be 
stripped from exposed areas and that internal 
deposits simply melt when the pump is at 
operating temperature. 

The same company in the United Kingdom is 
cooperating in the design of a one inch pump for 
molten aluminium. To be made by Rhodes, 
Brydon and Youatt of Stockport, it is a centri- 
fugal pump with impeller and all parts immersed 
in aluminium made of Refrax silicon nitride 
bonded silicon carbide. Refrax resists fluxes 
used for treating aluminium, even those based on 
cryolite which therefore contain fluorides. It is 
successfully used as immersed baffles in con- 
tinuous flux degassing chambers operated by one 
aluminium remelter in the UK. 

Despite high strength and thermal shock 
resistance compared with other ceramic materials, 
Refrax must be carefully preheated before use to 
avoid cracking. For higher thermal and mech- 
anical shock resistance, another fibrous body is 
preferred. This fibrous refractory ceramic is 
aluminium silicate, which Carborundum call 
Fiberfrax. They are also making similar fibrous 
bodies with densities of 1-6 to 1-9 gm per c.c., 
moduli of rupture ranging from 200 to 1,000Ib 
per sq. in at room temperature, and 500 to 1,800 
Ib per sq. in at 1,000°C. Thermal conductivity 
is 2-0 Btu per hr per sq. ft °F per in. 

In a liquid main installation such as shown 
below, Refrax would be used for pump parts and 


launders, and Fiberfrax for pipe linings. It 
should be remembered, however, that although 
it is not wetted by molten aluminium, the short 
Fiberfrax staple bodies contain small amounts 
of sodium and boron, and the long staple bodies 
contain zirconia. 

Several forms of Fiberfrax are made and 
Carborundum are assessing their design poten- 
tialities in cooperation with the aluminium 
industry. It comes, for instance, as a mix, as 
tubes cut to hemicylindrical shapes, or as block. 
Troughs and tubes can be made by supporting 
these sections in steel with the aid of special 
cements. Tubes, with flanges, elbows and tees 
have been made which can be bolted together. 

The distinctive properties of Refrax which 
make possible the construction of pumps are its 
high strength, dimensional accuracy, smooth, 
metallic surface finish, and resistance to wear. 

Most pump parts are made by casting, and no 
finish machining is necessary. This is generally 
true of close-tolerance Refrax parts such as valve 
bodies and fittings as well as pump components. 
Parts can be made by compacting and pressing, 
but casting gives a smoother surface finish. 
With silicon nitride bonding, there is virtually no 
shrinkage or warpage. Tolerance can be held 
within plus or minus 0-003 to 0-005 in per in. 
Intricate thin sections with strong internal or 
external threads can be formed, and can be 
mated with metal connections. 

In the Wemco pump, shaft housing, impeller 
housing, and the discharge riser are cast and 
fired as an integral part. The impeller and 
hollow shaft are also cast as one piece, abrupt 
changes in section being avoided. A stainless 
steel drive shaft extends from the motor coupling 
through the hollow Refrax shaft to the impeller; 
they are pinned together at the top. The 
refractory shrouded, stainless steel shaft is 
guided in the shaft housing by a silicon carbide 
bushing which is lubricated by the molten 
metal. The shaft housing has four holes that 
admit metal to the pump interior at several points 
so as to minimise thermal shock. The holes 
also speed drainage when the pump is lifted out 
of the metal. Powered by a variable speed 
3h.p. air motor, the pump has a capacity, 
at a total head of 2 ft, of 200,000 Ib per hr of 
molten aluminium. Above 2 ft, capacity varies 
inversely with the total head. 

One word of caution: silicon carbide products 
generally react violently with chlorine. Hence 
the walls of a furnace chamber in which degassing 
with chlorine is carried out should be of graphite 
or some other suitable refractory. The use of 
various refractories and liquid metal pumps 
shown below reflects several current thoughts 
as to the next step in designing installations for 
aluminium melting and casting. 
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American piston and ball-valve pump. 


(Middle) British centrifugal impeller pump. 
(Below) Pumps used in aluminium plant. 
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Glazes Protect 
Furnace Refractories 


A range of useful glazes for protection of fire- 
brick is now being made by Crownamics Limited. 
There are three: 12S is a general purpose grade 
recommended for treatment of all types of 
refractory within a temperature range of 750 to 
1,250°C; 14Z is recommended for all high 
temperature applications between 1,100 and 
1,500° C; and 16A is for use on alumina refrac- 
tories between 1,400 and 1,650°C. The last 
of these should not be used where there is heavy 
slagging or on silica bricks. 

These glazes consist of liquid slips of silica, 
zirconia, and/or alumina, depending on the 
temperature range and the environment. The 
way to apply them is just to brush or spray two 
thin coats on to a cleaned and moistened surface 
and let the coating air set. 1 gallon will cover 
10 sq. yd of single thickness. 

Normal firebricks are porous as this increases 
their resistance to thermal shock. But this of 
course means that the resistance to penetration 
by slags, chemicals and gases is low, and it is in 
reducing the surface porosity that these glazes 
score their marks. Surprisingly perhaps, the 
surface layer is not subject to thermal shock, 
or at least not sufficiently to spall it off. The 
expansion of these Furnaze refractory glazes is 
0-42 per cent up to 980° C, 0-59 per cent up to 
1,280° C, and 0-54 up to 1,410° C, which is so 
near the expansion characteristics of firebricks 
that no spalling results. 

These glazes work against slagging by alkali 
chemicals, and attack by hydrocarbon gases. 
Attack by alkalies can be particularly severe. 
When combination occurs, heat is usually evolved 
which can locally raise the temperature way 
above the melting point of slags so formed, so 
that attack is further increased. Just one final 
“but ’’: think in terms of reforming the refrac- 
tory layer once a year. 


Crownamics Limited, 444, 
Charlton, London, SE7. 


Woolwich Road, 


Etch Aluminium 
to Satin Finish 


Walterisation have developed two methods for 
giving aluminium a satin finish. These are the 
Walterbryte H (heavy) and B (light) processes. 
In them, aluminium is given a bright satin or 
silver appearance while at the same time remov- 
ing extrusion and draw marks, or other surface 
defects. Normally work which does not appear 
greasy will require no prior degreasing although 
to ensure the best and most uniform results, this 
operation is desirable. 

Walterbryte processes produce a decorative 
effect by etching the surface. This should be 
followed by a protective treatment, such as anodic 
oxidation, the Walterisation L process, or one 
of the new chromate oxidation treatments. 

The heavy etching treatment will remove 
extrusion or draw marks. Aluminium is dis- 
solved during treatment, and will be precipitated 
as a sludge which has to be removed by periodic 
desludging. Complete replacement normally 

mes necessary only after the solution has 
become saturated with other metallic salts from 
the alloying elements and impurities in the metal 
treated. Chemical concentration for this bath 
is about | Ib per gallon. It is operated at 50° C 
with an immersion time of about 5 minutes, 
but this varies with the alloy being treated 
and the depth of marks which have to be removed. 

Following immersion, the work must be rinsed 
in cold running water, desmutted with say a 
15 sulphuric-Schromic acid mixture, rinsed in 
cold water and then finally in hot. 

The light process is suitable for light etching 
and treatment of surfaces where it is necessary 
to remove the highlights from bright or polished 
aluminium. The resultant surface is finer and 
brighter than that from the heavy bath. Light 
etching can follow the heavy etching process 
without intermediate steps. Desludging is re- 
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quired only at infrequent intervals. Dilution of 
this bath is 1 to 4 parts of water and it is normally 
operated at 30°C with an immersion time of 
5 minutes. Rinsing and desmutting is required 
as for the other bath. 


Walterisation Company Limited, Purley Way, 
Croydon. 


Self-Adhesive 
Aluminium Foil 


Aluminium Company of America, who now have 
metalworking interests in Impalco, the British 
Company jointly owned with ICI, are now 
announcing self-adhesive aluminium foil (mar- 
keted in the USA). The Dri-line adhesive is a 
thermosetting one and requires heat and pressure 
to obtain a bond. 

The foil can be coated on one or both surfaces 
and will be available in gauges down to 0-001 in 
thickness in widths up to 50in. Some of the 
potential outlets are illustrated in the diagram. 
As an underlay for wood veneers, use of 
0-0025 in thick foil has already been approved 
by the Fine Hardwoods Association, because it 
produces a veneer which is cigarette burnproof, 
and is generally heat resistant. 


Aluminium Company of America, Pittsburgh 19, 
Pa, USA. 


New “ Anti” 
Silicone Products 


When silicones appear to be anti everything, it 
is not only their chemical inertness which is at 
work. Their activities in preventing foam, for 
instance, derive at least partly from their modi- 
fication of surface tension. 

Two new products which are now available 
in development quantities from ICI’s Nobel 
Division impart non-migrating antistick finish to 
paper. DP42 is a 100 per cent silicone fluid and 
DP111 is an emulsion of this in water. They are 
both recommended as finishes for paper that is 
used to back self-adhesive films and labels when 
migration into the adhesive would impair its 
efficiency. 

A silicone antifoam, once called DP44, is 
now out of the development stage and is fully 
established on the sales range under the more 
adult number of M437. Everyone should benefit 
who is suffering from foaming in aqueous 
solutions except the foodstuffs and pharmaceuti- 
cals industries who are recommended to take a 
further look at another silicone antiform, M436, 
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which contains no preservative. Dispeision with 
both these is said to be improved and more 
uniform. 

A flexible silicone resin, R212, has been 
developed as a coating and bonding varnish for 
electrical components under class H temperatures. 
With fast curing time and excellent flexibility, 
this resin is admirable for coating glass cloth. 
A relatively high solids content at low viscosity 
gives efficient penetration and saturation of 
asbestos and mica papers. Use this also for 
glass-mica combinations; it has long thermal 
life, wets and dries quickly, and has high 
adhesion. 


Imperial Chemical Industries Limited; Millbank, 
London, SWI. 


Thin Walled 
Ptfe Tubing 


It is not easy making thin walled tubing in ptfe. 
Mr. Thierry of Resistoflex Corporation in the 
USA, spoke in an article on making flexible 
couplings in ptfe (see ENGNG., 11 March ‘60, 
p. 342) of trouble with intermittent porosity 
obtained in extruding walls of 0-07 in thickness 
even in the special grades of ptfe made by 
Du Pont. Hence it is interesting to announce 
that Polypenco are making thin walled electrical 
sleeving in ptfe with walls as thin as 0-006 in. 

The tubing actually comes in 26 different 
sizes from 0-336 in inside diameter by 0-015 in 
wall thickness, to 0-013 in inside diameter by 
0-008 in wall thickness. These sizes, which 
cover the AWG range and are suitable for most 
SWG sizes, are supplied in long lengths coiled 
on standard reels. Polypenco recommend it for 
miniature assemblies where weight and space 
are at a premium. Properties are as follows: 
minimum dielectric strength, 750V per mil; 
dielectric constant, 2:0; surface resistivity, above 
10'* ohms; it can be used for radar frequency 
ranges (centimeter wavelengths); is unaffected 
by heat and moisture; is non-inflammable, 
chemically inert, and resistant to fungus and 
sunlight. In addition, it has a high vibration 
and flex fatigue life. Soldering temperatures 
will not affect it. 

Even thinner walls than 0-008 in can be made 
—Polypenco will make thin walled tubing having 
a wall thickness of 0-006in in a similar size 
range to that above. The entire range is offered 
in 10 fadeproof colours consisting of natural, 
black, brown, red, green, blue, yellow, orange, 
grey and violet. 


Polypenco Limited, Tewin Road, Welwyn Garden 
City, Hertfordshire. 
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Plain Words 


By Capricorn 


N Britain we are in danger of throwing 
away a priceless heritage—the heritage 
of craftsmanship. Through no merit of 
our generation, but because our forefathers 
were men of talent and enterprise, we are 
the custodians of a range of skills that no 
new industrial nation can ever copy or even 
catch up on. Yet as I look around at our 
contemporary goings-on, I am forced to 
conclude that even if we deliberately set out 
to hasten the decay of craftsmanship we could 
hardly do better than we are doing now with 
unconscious indifference. 

The alliance between trade unions and 
political movements is a historical fact. It 
has been a primary instrument of social 
change. But the price paid has been heavy 
—the neglect of individual skill and the 
worship of material gain. Men differ widely 
in the quality of service they can give to the 
community, but they are all very much alike 
in their desire for personal reward and they 
band together for collective bargaining. 

So far, so good. But when the unions 
push questions of craftsmanship into the 
background and choose instead to feature 
discussions on grave international questions 
which tax the world’s greatest statesmen, 
then I begin to look around and ask if 
anyone is safeguarding that heritage of 
craftsmanship which they treat so lightly. 
If I were a skilled craftsman I would be sad if 
the union representing my craft was encour- 
aging the growth of that trade-union image 
in the public mind which is so well summed 
up in the phrase “ I’m all right, Jack.” 

As a craftsman I would unfortunately 
have missed the vigorous defence of my skill 
which Mr. R. R. Whyte, of the Turbine- 
Generator Division of AEI, made last week 
when he and Mr. Frank Nixon of Rolls- 
Royce gave the Leonardo da Vinci Lecture 
to schoolboys. Mr. Whyte recalled an experi- 
ence during the war when drawings were 
prepared to enable several manufacturing 
firms to build some of the early gas-turbines. 
Despite the fact that the prototypes had run 
smoothly, the machines produced outside 
gave serious trouble. Careful inquiry re- 
vealed that the senior fitter at Trafford Park 
had reduced teething troubles with the 
prototypes by putting into his work far 
more skill than could be indicated on the 
drawings. ; 

We have failed to give such men their due 
praise. Instead, we have allowed glib writers 
who have a smattering of science but no 
practical engineering experience to perpetrate 
the fallacy that all manual skill is disappear- 
ing. Such nonsense! As fast as one type 
of skill becomes redundant, so another new 
one takes its place. 

It is high time we restored craftsmanship 
to its rightful place and gave up any squea- 
mishness about what constitutes an engineer, 
or whether a fitter has any right to call 
himself an engineer. The professions can 
surely look after themselves: the crafts are 


in dire need of uplift. 
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Letters to the Editor 


Grand Contour Canal 


Sir, I am glad that Mr. Dudley A. Baker, in 
his letter entitled ‘“ Redress for Awkward 
Loads,” realises that the whole internal trans- 
port problem requires serious thought (ENGNG., 
15 April °60, p. 505). However, I question 
whether his statement, that had a canal modern- 
isation programme been possible it would have 
been undertaken as a function of the nationalised 
transport system, would stand investigation. It 
is extremely doubtful if the idea has even been 
given any consideration by the British Transport 
Commission. It is this lack of interest by the 
navigation authority that forces this Association 
to call for an independent waterway conservancy 
to take over the entire existing canal and river 
system. 

Were the Grand Contour Canal to be built, 
the problem that Mr. Baker envisages, that 
special branches would be needed to individual 
power stations, need never arise, as new stations 
would usually be built on the banks of the canal, 
as they are at present on large rivers. 

I think it likely that Mr. Baker has not read 
the article by Mr. J. F. Pownall on the Grand 
Contour Canal (ENGNG., vol. 176, 1953, p. 741). 
In it, he explained many of the difficulties that 
spring to mind. The most important property 
of the waterway being that it is all on one level, 
310 ft, thus requiring locks or lifts only at 
seaports. The water for the canal is to be 
supplied from the catchment areas of the Northern 
Pennines, the Dee, Severn, Wye, and Exe. In 
periods of drought water from these sources 
can be transferred to affected areas at a rate up 
to 2,000 cusecs. It is thus evident that, far from 
increasing the water supply problem, the project 
goes further than any envisaged scheme towards 
solving it. 

I am extremely doubtful whether a motorway 
system large enough for 13 million vehicles, let 
alone the presumable maximum of 50 million, 
can be built in a country as small as this. The 
cost of converting all existing trunk roads to 
motorways would be of the order of £3,000 
million. This expenditure would permit traffic 
to flow freely along main roads at about twice 
the present Bank Holiday rate, but does not 
include any of the cost of improving the tens of 
thousands of miles of minor roads. For com- 
parison, the Grand Contour Canal would cost 
about £500 million. 

Yours faithfully, 
M. J. MACFARLANE, 
Honorary Joint Secretary. 
Midlands Branch, 
The Inland Waterways Association, 
68 Crick Road, Rugby. 
19 April, 1960. 


Preventing Fretting Corrosion 


Sir, I read with the greatest interest Mr. N. A. 
Scarlett’s excellent description of the work 
carried out by him on lubricating greases and 
their fretting corrosion characteristics (ENGNG., 
25 Mar. *60, p. 424). 

As one might expect from one of the world’s 
leading experts in the field of lubricating greases, 
Mr. Scarlett’s exposition is clear and to the point. 
It is only when he leaves his familiar field of 
lubricating greases and ventures into the field of 
solid lubricants that some of his remarks are 
capable of being misinterpreted. 

Mr. Scarlett states that claims had been made 
that molybdenum disulphide was an effective 
anti-fretting agent and then demonstrates on the 
basis of his test results that this was not so, the 
obvious implication being that molybdenum 
disulphide does not assist in the prevention of 
fretting corrosion. 

While the results shown by Mr. Scarlett are 
those which anyone with experience of molyb- 
denum disulphide would reasonably expect, it is 
nevertheless true that not only fretting, but also 
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fretting corrosion can be prevented or retarded 
by the correct application of molybdenum 
disulphide. However, as in the case of an internal 
combustion engine of a motor car, chromium 
plating of the piston rings may lead to great 
improvements in wear characteristics but the 
placing of chromium particles in the oil might 
achieve exactly the opposite, so the same consi- 
derations apply in the case of molybdenum disul- 
phide as an anti-fretting corrosion medium. 
The correct way of applying the material is to 
bond it to the surface to be treated. Such 
bonding should be preceded by degreasing by a 
recognised pre-treatment, for example, iron 
manganese phosphate, and then by the applica- 
tion of the bonded coating, followed by hot 
curing and should be followed, if possible, by 
post-application treatment. 

Such treatment can be expected to produce 
results quite different from those experienced by 
Mr. Scarlett. If the application of a hot- 
bonded coating is not possible, impregnation 
of the surface by means of pressure bonding of 
molybdenum disulphide is recommended. 

As in the case of Mr. Scarlett’s test pieces, this 
might have consisted of the impregnation of the 
surface by means of a medium or high-concen- 
trate paste of MoS., followed by the cleaning of 
the surface by means of carbon tetrachloride, 
trychlorethylene or petroleum ether, so that the 
residue of loose molybdenum disulphide particles 
is removed before the application of the lubri- 
cating grease. 

Molybdenum disulphide is primarily a lubri- 
cant treatment, and, in this capacity, is used in 
a lubricant only where operating conditions lend 
themselves to pressure impregnation. A very 
slightly oscillating movement, such as _ that 
created in the Fafnir rig, may not lend itself for 
this treatment process. 

Recent publications have shown the great 
advantages that can be obtained by the intro- 
duction of molybdenum disulphide into anti- 
friction bearings, and I am sure that Mr. Scarlett’s 
article was not intended to show that the preven- 
tion of the rarely occurring fretting corrosion in 
anti-friction bearings was more important than 
the wear and corrosion reducing abilities of 
molybdenum disulphide used, whether molybden- 
ised grease or any other forms. 

Yours faithfully, 
H. Peter Jost, 
Managing Director. 
K. S, Paul (Molybdenum Disulphide) Limited, 
Angel Road, London, N18. 
14 April, 1960. 


Events in Advance 


Hardware at Olympia 


AST year, this country’s hardware industry 
exported between £100 and £150 million- 
worth of equipment and all three of Britain’s 
trade associations in this field, the National 
Hardware Alliance, the Hardware Manufac- 
turers’ Association and the National Federation 
of Ironmongers, are looking forward to an even 
greater degree of interest from overseas importers 
than previously, at the forthcoming International 
Hardware Trades Fair. Their confidence is 
likely to prove well founded. 

The fair, which will be the sixth of the series, 
will take place at Olympia, London, W14, from 
Monday, 9 May, to Friday, 13 May, and will 
occupy more than 100,000sq.ft of space. 
According to recent figures, well over 300 firms 
from all parts of this country and the Continent 
will be participating in the various displays. 

While the event is essentially a trade display 
for the various sections of the hardware industry, 
it caters, at the same time, for the interests of 
many fields of industrial activity which have 
hitherto been regarded as being only slightly 
concerned with the hardware industry proper. 
In addition to glassware and pottery, holloware, 
household equipment, lighting systems and 
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installations, and plastic ware, there will be dis- 
plays of decorators’ materials (suitable for the 
do-it-yourself experts as well as professional 
builders), shop-fitting and shop-keepers’ equip- 
ment, and a great variety of gardening equip- 
ment. Other displays will cover woodware, 
ironware, wireware, weighing machines and 
adhesives. Tools and cutlery from the Con- 
tinent will be on show as well as some of the best 
products turned out by Sheffield. 

There will be a profusion of new developments, 
varying from a very small dish-washing machine 
(considered to be the smallest so far produced in 
any country) to pre-seeded flower beds which 
roll up like linoleum and can be laid anywhere 
where there is sufficient soil. The dish-washing 
machine is being introduced by a British concern 
while the flower beds are an American develop- 
ment. The dish-washer is a portable machine 
the size of a television set. It is designed to 
stand on a draining board and, as an example of 
its capabilities, will take all the table-ware and 
cutlery used at dinner for five persons, wash it, 
rinse it twice and dry it—all in 20 minutes. 

Additional information may be obtained from 
the organisers, Universal Exhibitions Limited, 
74 Holland Park, London, W11. Telephone: 
PARk 7360. 


Exhibitions 
and Conferences 


Nickel and Platinum Metals in Modern Industry, 
Exhibition.—Tues., 3 May, to Fri., 6 May, at 
Moore’s Hotel, India Street, Charing Cross, 
Glasgow, C2. Organised by the Mond Nickel 
Co., Ltd., Thames House, Millbank, London, 
SWI. Tel. ViCtoria 3888. 

Castings Congress and Exposition.—Mon., 9 May, to 
Fri., 13 May, in Philadelphia. Organised by the 
American Foundrymen’s Society, Golf and Wolf 
‘Street, Des Plaines, Ill., USA. 

Institution of Water Engineers, Summer General 
Meeting.—Wed., 18 May, to Fri., 20 May, at the 
Royal Station Hotel, Newcastle upon Tyne. 
Institution’s offices: Parliament Mansions, Abbey 
Orchard Street, London, SW1. Tel. ABBey 6740. 

Institute of Petroleum, Meeting.—Wed., 
25 May, to Sun., 29 May, at Bournemouth. 
Theme: *‘ Planning for Productivity in the Petro- 
leum Industry.” Institute’s offices: 61 New 
oa Street, London, WI. Tel LANgham 


Society of Naval Architects and Marine Engineers, 
Annual Spring Meeting.—Thurs., 26 May, to Sat., 
28 May, at the Statler Hilton Hotel, Washington, 
DC, USA. Society’s offices: 74 Trinity Place, 
New York 6, USA. 

Poznan International Trade Fair.—Sat., 11 June, to 
Sat., 25 June, at Poznan, Poland. Official forward- 
ing agents: P.S.A. Transport Ltd., 70 Old Broad 
Street, London, EC2. Tel. AVEnue 2424. 

Physics School, International.—Among courses being 
organised by the Societa Italiana di Fisica, at 
Varenna in the Villa Monastero, may be mentioned: 
““ Nuclear Spectroscopy,” Mon., 20 June, to Sat., 
9 July; and “Topics of Radio-Frequency Spec- 
troscopy,” Mon., 1 Aug., to Wed., 17 Aug. Apply 
to Professor Piero Calderola, Istituto di Fisica 
dell’ Universita, Via Saldini, Milan, Italy. 

Atomic Shelter in N Wars.—Two engineering 
seminars: Sun., 10 July, to Fri., 22 July, at Penn- 
sylvania State University, on ‘ Architectural and 
Engineering Planning Aspects ”; and Sun., 24 July, 
to Fri., 5 Aug., at Pennsylvania State University, 

n ‘ Structural Engineering and Radiation Shield- 
ing Aspects.”” Apply to Assistant Professor 
Gifford H. Albright, Architectural Engineering 
Department, Pennsylvania State University, Uni- 
versity Park, Pa., USA. 

Royal Institution of Chartered Surveyors, Annual 

Conference.—Tues., 30 Aug., to Sat., 3 Sept., at 
University College of North Wales, Bangor. 
Institution’s offices: 12 Great George Street, 
London, SWI. Tel. WHitehall 5322. 
Electrical Fair.—Fri., 23 Sept., to Sat., 1 Oct., at 
Alexandra Palace, London, N22. Organised by 
Electrical Fairs Ltd., 6 Museum House, 25 Museum 
Street, London, WCI. Tel. MUSeum 3450. 

Public Works and Municipal Services Congress and 
Exhibition.—Mon., 14 Nov., to Sat., 19 Nov., at 
Olympia, London, W14. Organised by the 
Municipal Agency Ltd., 70 Victoria Street, London, 
SWI. Tel. ViCtoria 9132. 

Amusement Trades Exhibition.—Tues., 31 Jan., to 
Thurs., 2 Feb., 1961, at the Royal Horticultural 
Society’s new hall, Greycoat Street, London, SW1. 





575 


Organised by the Amusement Trades Exhibitors 
Ltd., 19 Charing Cross Road, London, WC2. 
Tel. WHitehall 2524. 

Non-Destructive Testing in Electrical Engineering, 
Conference on.—Wed., 8 Nov., to Fri., 10 Nov., 
1961, at headquarters of the Institution of Elec- 
trical Engineers. : “* How Best May the 
Electrical Engineer Test the Quality and Endur- 
ance of His Materials and Structures?’ Organised 
by the Measurement and Control Section of the 
Institution, in association with the British National 
Committee on Non-Destructive Testing. Apply 
to the secretary, the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, 
London, WC2. Tel. COVent Garden 1871. 

Coal Preparation, Fourth International Congress on.— 
Mon., 28 May, to Fri., 1 June, 1962, at Harrogate. 
Organised jointly by the Coal Preparation Plant 
Association; and the National Coal Board, Hobart 
House, Grosvenor Place, London, SWI. Tel. 
SLOane 3401, 


Meetings and Papers 
Antiquarian Horological Society 
LONDON 


Talk on the horological collection of Mr. B. Hawkins 
(illustrated). Science Museum, Exhibition Road, SW7. 
Tues., 3 May, 7 p.m. 


Association of Supervising Electrical Engineers 
LONDON 
“ Gaseous Isotope Light Sources,”” by H. L. Privett. Central 
London Branch. White Hall Hotel, Bloomsbury Square, 
WCl. Mon., 2 May, 7.15 p.m. 
PRESTON 
“* Lighting Techniques in Shops and Stores,” by J. O'Reilly. 
Preston Branch. A.F.A. Club, East View, Preston. Wed., 
4 May, 7.30 p.m. 
Chemical Society 
DURHAM 


“Electrode Processes Involving Transition Ions,” by N. S. 
Hush. Durham Branch. Science Laboratories, South Road, 
Durham. Mon., 9 May, 5 p.m. 
Illuminating Engineering Society 
NOTTINGHAM 
Annual General Meeting. Nottingham Centre. Electricity 
Centre, Carrington Street, Nottingham. Thurs., 5 May, 


6 p.m. 
Institute of Fuel 
CARDIFF 


Annual General Meeting. South Wales Section. South 
Wales Institute of Engineers, Park Place, Cardiff. Fri., 6 May, 


6 p.m. 
. Institute of Metals and 
Iron and Steel Institute 
LONDON 


“ Determination of Gases in Metals.” Symposium, organised 
in conjunction with the Society for Analytical Chemistry. 
Denison House, 296 Vauxhall Bridge Road, off Victoria 
Street, SW1. Tues., 3 May, 2.30 to 4 p.m. and 5 to 7.30 p.m.; 
and Wed., 4 May, 9.45 a.m. to 12.45 p.m. and 2.15 to 4.45 p.m. 
(Alteration of meeting place.) 


Institute of Petroleum 
LONDON 


* Europe’s Energetic Forecasting,” by Philip Chantler. Wed., 
4 May, 5.30 p.m.* 


Institute of Refrigeration 
LONDON 


“The Demand for Cooling in the Modern Passenger Liner,” 
by Dr. A. J. Barnard and S. J. Jones. Institute of Marine 
Engineers, 76 Mark Lane, EC3. Thurs., 5 May, 5.30 p.m.* 


Institution of Civil Engineers 
LONDON 


= eee Motorway.” Symposium. Papers 
4 J. F. A. Baker, H. a Sir Owen Williams and 

T. Williams; W. K. Lai B. H. Broadbent and J. M. 
Pisher: and Colonel C. H. ffolliott and Colonel T. McMillan. 
Tues., 3 May, 2.30 p.m., extending into the evening. 


Institution of Civil Engineers of Ireland 


DUBLIN 
Annual General Meeting. Mon., 2 May, 6.15 p.m.* 


Institution of Electrical Engineers 
LONDON 


“ Planning and Installation of the Sound Broadcasting Head- 
quarters for the British Broadcasting Corporation's Oversea 
and European Services,” by F. Axon and O. H. Barron. 
oe and Communications Section. Mon., 2 May, 


= Feaching and Learning Machines.” Discussion, opened 

by C. E. G. Bailey. Tues., 3 May, 5.30 p.m.* 
“Safety in the Utilisation of Electricity.” Annual Lecture, 
by S. J. Emerson. Utilisation Section. Thurs., 5 May, 
30 p.m.* 
“ Methods of Recording Measurements: Digital or Analogue.” 
Discussion, opened by W. J. Perkins. Medical Electronics 
Discussion Group. Fri., 6 May, 6 p.m.* 

BIRMINGHAM 
“* Radio Aspects of the International Geophysical Year,” by 
Dr. R. L. Smith-Rose. South Midland Centre. James Watt 
Memorial Institute, Great Charles Street, Birmingham 3. 
Mon., 2 May, 6.30 p.m.* 

LEEDS 
Annual General Meeting. North Midland Centre. Leeds 
a County Conservative Club, South Parade, Leeds 1. 
Tues., 3 May, 6.30 p.m.* 

MANCHESTER 
Annual General Meeting and Information Discussion. North 
Western Centre. Engineers’ Club, Albert Square, Manchester. 
Tues., 3 May, 6.15 p.m. 

PRESTON 
“Storage and Manipulation of Information in the Brain,” 
by Dr. R. L. Beurle. North Lancashire Subcentre. Offices 
of the North Western Electricity Board, Friargate, Preston. 
Wed., 4 May, 7.15 p.m. 

Institution of Engineering Designers 

BIRMINGHAM 
Annual General Meeting. Midlands Branch. Queen’s Hotel, 
Birmingham. Wed., 4 May, 7 p.m. 








Institution of Mechanical Engineers 
RO aks 
. ji peed Heavy-Duty Diesel Engine: lis Develop- 
jae a and Application,” by Dr. Ekhart Schmidt. 
ae Lecture. Wed., 4 May, 6 p.m.* 
weymouth 


Dragon Reactor Experiment,” by C. E. Locket 
PR a Graduate Section. South Dorset Technical College, 
Weymouth. Tues., 3 May, 7.30 p.m. 


LONDON st 


* Oil Refinery ne of Heavy Constructional Mach- 
inery,” by A W. F. Abbott. Royal Society of Arts, John 
Adam Street, Adelphi, WC2. Tues., 3 May, 7 p.m.* 

PETERBOROUGH 
Various short papers. Peterborough Branch. White Lion 
Hotel, sate treet, Peterborough. Tues., 3 May, 7.30 p.m 
SOUTHAMPT 

* Insulation ot Buildings,” by J. wy Southern Branch 

Polygon Hotel, Southampton. Wed., 4 May, 7.30 p.m. 


Junior Institution Engineers 
LONDON - 


* Standardisation of Some Electrical Measuring Instruments,”’ 
~ JF W. L. Bosch, to be read by W. J. Hart. Fri., 6 May. 


BIRMINGHAM 
‘The Engineer's Role in Nuclear Power”: repetition of 
presidential address by Professor J. M. Kay. Midland Section 
James Watt Memorial Institute, Great Charles Street, 
Birmingham. Wed., 4 May, 7 p 


Newcomen Soc 
LONDON ~~ 


* Roots in the Past (Factors in the Rise of the Petroleum 
Industry),” by Professor Dr. Ir. R. J. Forbes. Fourth 
Dickinson Biennial Memorial Lecture. Wed., 4 May, 6 p.m. 


Physical Society 
LONDON 


* High Field Magneto-Optical Effects of Low Temperatures,” 
by Dr. J. A. Hulbert. Low Temperature Group. Roya! 
School of Mines, South Kensington, SW7. Wed., 4 May, 


4 p.m. 
Royal Aeronautical Society 
LONDON 
Annual General Meeting. Thurs., 5 May, 5.30 p.m. 
Royal Meteorological Society 
LONDON 


“The General Circulation of the Atmosphere,” by Dr. 
aan Fjortoft, Director of the Norwegian Meteorological 
Symons Memorial Lecture. Wed., 4 May, 5 p.m.* 


Royal Society of Arts 
LONDON 


* Energy: 1—The Generation of Power,”’ by Professor J. M. 
Kay. Mon., 9 May, 6 p.m. 


Society of Engineers 
LONDON 


“ Problems in the Launching of Black Knight,” illustrated, 
by C. E. Tharratt. Geological Society, Burlington House, 
Piccadilly, Wi. Mon., 2 May, 5.30 p.m.* 


of Instrument Technology 
MANCHESTER 


“Instruments in Pharmaceutical Research,” by Dr. J. W. 
Black. Manchester Section. Central Library, St. Peter's 
Square, Manchester 1. Tues., 10 May, 6.45 p.m. 


Television Society 
LONDON 


* Status of Storage Tubes in America,” by Dr. R. Law. 
Cinematograph Exhibitors’ Association, 164 WShafubery 
Avenue, WC2. Fri.,13 May, 7 p.m. 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 

town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


Antiquarian Horological Society. Apply to Mr. E. J. Tyler, 
95 Barnfield Avenue, Ki on-on-Thames, Surrey 

Association of Supervising Electrical Engineers, 3 Bloomsbury 
Square, London, WC1. (LANgham $927) 

Chemical Society, Burlington House, Piccadilly, London, WI. 
(REGent 0675) 

Iluminating Engineer: 
Wi. (ABBey 5215) 

Institute of Fuel, 18 Devonshire Street, Portland Place, London, 
Wi. (LANgham 7124) 

Institute of Metals, 17 Belgrave Square, London, SWI. 
(BELgravia 3291) 

Institute of Petroleum, 61 New Cavendish Street, London, W1!. 
(LANgham 3583) 

Institute of Refrigeration, New Bridge Street House, New 
Bridge Street, Lo batt (CENtral 4694) 

Institution of Civil Engineers, Great George Street, London, 
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BALING 
MACHINE 


For Paper Sacks 


Tre new baling machines have been 

introduced for filling paper sacks. 
The illustration shows an application for 
loading wool “ tops.” 

One of the machines is semi-automatic 
in operation but the other is hand worked 
entirely. Both are fully adjustable and 
suitable for all types of baling operations. 
The semi-automatic machine is capable- 
of loading up to four charges per minute, 
packing the contents tightly. A very 
wide range of bag sizes is available. 

The semi-automatic machine uses 
compressed air for the power. About 
20 cu. ft of air per minute is required 
at 1001b per sq. in. A power unit to 


supply this compressed air can be 
supplied as an integral part of the 
equipment. The machine is_ easily 


moved from one position to another, 
but can be made for permanent siting. 
Depressing a pedal collapses the jaws 
allowing the bag to be slipped into 
place; releasing the pedal grips it. The 
material to be loaded is placed in the 
hopper, one side of which is movable, 


CALCULATOR 


Simple 
Operation 


T# Nisa calculator is made Czecho- 

slovakia and is now available in 
this country. Low cost and simplicity 
are the chief claims. 

The keyboard of the machine is elec- 
trically operated, the carriage hand 
operated. This arrangement allows 
greater speed of operation than with 
normal hand worked machines but does 
not increase the cost greatly. It is 
claimed that only a few minutes instruc- 
tion is needed to carry out normal 
addition, subtraction, and multiplica- 
tion to a 16 figure result. 

The machine is made of cast alumi- 
nium, measures I! in by 124 in by 64 in 
and weighs 15 lb. It can be driven from 
either 110 of 220V ac. mains. If 
desired it can be operated entirely by 
hand using a crank supplied for the 
purpose. 

The keyboard has the number keys 
in columns with a cancelling key below 
each column applying to that column 
alone. The muitiplication-division and 


the addition-subtraction keys are located 


SPRING FASTENER 


Replaces Dowels 
or Screws 


T* Rolipin is designed to take the 

place of dowels or set screws as a 
fastener; its low cost and ease of applica- 
tion are two chief claims. 

Basically it consists of a slotted cham- 
fered cylindrical spring pin which drives 
easily into a hole drilled to normal pro- 
duction standards without any special 
machining. It is said to lock securely in 
place but can be driven out with a drift 
and reused as desired. Its own tension 
holds it in place without the need for any 
secondary locking mechanism. 

For ease of handling the pin is cham- 
fered at both ends and can be driven in 
by a hammer. The dimensions are con- 
sistent so that the degree of locking is 
always maintained. Being hollow they 
are lighter in weight than solid pins. The 
material used for production is cither 
En42 high carbon steel or En56D stain- 
less steel. Stock sizes in which the pins 
are available range from 0:062in to 
0-Sin in both materials. The Rollipin 
is said to have greater resilience and 
shear strength than the solid pin. It 
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and closing the cover starts the sequence. 
The side ram moves in to align the charge 
and the end ram pushes it forward into 
the bag. The stroke is sufficient to 
push the bag off the jaws, and it slides 
down to the discharge position where it 
stands vertical. The rams retract and 
the cover opens ready for the next load. 
The pressure of the side ram can be 
adjusted to requirements. 

The hand operated version consists 
simply of a sack holder on an inclined 
framework with guides for introducing 
the load. It is adjustable for height and 
requires very little space. Medway 
Paper Sacks Limited, Larkfield, nr. 
Maidstone, Kent. 











clearly on the right of the main key- 
board. 

Decimal markers are provided for the 
result registers (at the top of the machine) 
and for the key board. The eight 
columns allow numbers up to 99,999,999 
to be operated on and the final register 
will take numbers up to 16 figures. 
Apart from low cost, the speed resulting 
from simplicity is one of the main 
features. General Trade Equipment 
Limited, 8290 Seymour Place, London, 
Wl. 















drives easily by hammer, arbor press or 
air cylinder. Tempered Spring Company 
Limited, Sheffield. 
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INFORMATION 
SYSTEM 


For Control Centre 


T# Panellit 1.8.1. 609 equipment is 


intended for supplying industrial 
information and for computation. 


The major items of the system, of 


which a typical setup is shown in the 
illustration, are, at the rear, the two 


control cabinets, one of which houses 


the Elliott 803 computer and the other 
the selection and measuring equipment, 
and in the far corner, the computer 
control desk. In the foreground, is the 
plant operator’s control position and on 
the right of the picture the cabinet con- 
taining a large electric typewriter for 
recording information. 

The 609 will carry out continuously a 
number of principle functions. It scans 
measurements received in the form of 
electrical signals from up to a thousand, 
or in some cases, more, points and 
checks that they are at the required 
levels, giving warning of any dangerous 
conditions or variation in efficiency. It 
gives a printed record of all the condi- 
tions in the plant at regular intervals. It 
calculates the efficiency of the operation 
of selected sections of the plant or of the 






ROAD ROLLER 


Self-Propelled 
Pneumatic Tyred 


NEW road roller designed particularly 
for flexible pavements is self-pro- 
pelled and has pneumatic tyres. 

This form of roller has several advan- 
tages. First, the tyres exert a kneeding 
action on the road surface; second the 
loading can be up to two or three times 
the empty weight so that the compaction 
can be adjusted to suit special conditions, 
and third self propulsion allows greater 
ease of movement. In this machine the 
wheels are mounted singly or in pairs 
to allow equal loading and the rear 
wheels are spaced to span the gaps 
between the front ones. Air pressure in 
the tyres is set at or near 1001b per 
sq. in. 


Unballasted, the machine weighs 
10,300 Ib and with wet sand this is 
increased to 26,0001b. The rolling 


width is 68in with five wheels at the 
front and four at the rear. Overlap of 
wheelsis4in. Overall width is 5 ft 10in 
and length 14ft 3in. The wheel base 
of 10 ft 6in allows a turning radius of 
20 ft with power assisted strength. 





VIBRATOR 


For Component 
Testing 


NEW vibrating table, type EMV 
100A has a frequency range from 
1 to 20,000 c/s. 

The table is designed for testing com- 
ponents at high rates of acceleration and 
ancilliary equipment is used to measure 
the stresses in the part and any condition 
of resonance. The continuous thrust 
rating is 120 lb peak weight and is main- 
tained over the range of frequency. 
Acceleration of the unloaded table at 
120ib thrust is over 100g and the 
displacement is 0:6in maximum peak- 
to-peak. The nominal dynamic imped- 
ance is 8 ohms. 

The power required to produce the 
full thrust is 700 VA or 500 W maximum, 
for a field coil voltage of 220 volts d.c. 
and current of 1-5A, cold. Cool- 
ing is by an integral fan and air filter, the 
motor for which can be for 105/125 V 
or 200/250 V, 50 or 60 cycles. The 
specimen is mounted on a 3-5in dia- 
meter table which has a centre hole and 
12 holes equally spaced on the periphery. 





The central hole has an 0-5in UNF 
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plant as a whole and provides the infor- 
mation required to operate the plant at 
its most efficient level. This same 
information can also be used for the 
direct automatic control of the plant. 

The system is said to be very versatile 
in its applications and can be used as the 
central control for most of the process 
industries. Versatility of the Penallit 
1.S.1. 609 system is shown by the faci 
that it has been adopted as the central 
controlling unit for processes in such 
diverse industries as chemical manu- 
facture, steelmaking, thermal power sta- 
tions and the atomic energy industries. 
Elliott-Automation Limited, 34 Portland 
Place, London, W1. 





Ground clearance with tyres at maxi- 
mum deflection is 74 in. The maximum 
loading per in of tyre contact width is 
390 Ib. Power is supplied by a Perkins 
Four-270 diesel engine developing 62 h.p. 
at 2,000 r._p.m. Road speeds are from 
3-2 to 15-3 m.p.h. from a four ratio box. 
Chains drive the four rear wheels in 
pairs and a differential in the gearbox 
distributes the drive to each roller chain. 
A torque convertor can be fitted as an 
alternative drive. Aveling- Barford 
Limited, Grantham. 











Helicoil insert and the remainder have 
10/32 UNF inserts. EMI Electronics 
Limited, Hayes, Middlesex. 
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VIBRATION 
MONITOR 


With Limit Control 


© save machines from destroying 
themselves, the type 1434 instru- 
ment, a vibration limit controller, will 
measure, monitor, and record vibrations 
in machinery and structures and will shut 
down machines if the vibration exceeds 
a set value. 

The vibration pick-up is of robust 
hermetically sealed moving coil design. 
Twin screened leads up to 200 ft long 
enable the controller to be placed at a 
safe distance from the pickup which 
may be mounted on the machine or 
in a dangerous or inaccessible spot. 
Over the frequency range from 20 to 
400 c/s (1,200 to 24,000 r.p.m.) the pick- 
up provides an output voltage propor- 
tional to the velocity of the vibration 
of the surface with which it is in contact. 

A signal representing displacement is 
obtained by applying the output voltage 
to an integrating network followed by 
amplification and rectification. The re- 
sultant d.c. signal is used to operate a 
meter calibrated in peak values of 
displacement for a simple harmonic 


CLEANER 


Wet or Dry 
Operation 


Tt American “‘ Jetstream ** cleaner is 
now being made in this country. 

The machine can be used for both wet 
and dry cleaning of walls and floors or 
wherever a strong suction cleaning action 
is needed. To reduce operator fatigue 
the flexible hose type was adopted with a 
tricycle mounted main body. Power is 
supplied by a 1 h.p. motor with a three 
stage fan system giving an air flow of 
144 cu. ft per minute and a vacuum of 
75 in (closed), or 51in with a fin dia- 
meter orifice at the end of a 10 ft hose. 
A special wet shut off device is incor- 
porated but even if misused no moisture 
can reach the motor. A separate air 
stream is used for cooling. 

The filter surface is 1,200 sq. in giving 
a very long run before cleaning is needed. 
For dry work the standard filter has a 
flannel base, but for wet work a plastic 
impregnated cloth is used. Other forms 
are available for special conditions. A 
quick release tank of 16in diameter 
takes the waste and is lined with pve to 
resist acids and corrosion. Its capacity 


MICROMETER 


Motorised for 
Consistency 


HE TMI dead weight micrometer is 
designed for very accurate measure- 
ment of the thickness of materials. 

The instrument’s design, dead weight 
loading, obviates any changes that may 
occur in spring operated instruments due 
to age or temperature. In addition the 
application of the weight is motorised so 
that variations due to individual opera- 
tors are ruled out. 

The motor driven cam which lowers 
the dead weight measuring load loses 
contact with the load during the dwell 
period when the measurement is being 
noted. The operator has both hands 
free for recording. The cam then lifts 
the weight clear, the whole cycle time 
being 5 seconds in the standard instru- 
ment. Other speeds can be supplied. 

The measuring anvils are lapped stain- 
less steel with the lower anvil adjustable 
by three screws to obtain exact paral- 
lelism of the measuring surfaces. The 
mechanical operation saves in both time 
and fatigue and the results are entirely 
satisfactory with compressible materials 








motion applied to the pickup. This 
meter reading of average vibration level 
can be recorded by plugging in a standard 
recording d.c. milliammeter. 

A sensitivity control provides four 
ranges: 0 to 0:00lin; 0 to 0-003 in; 
0 to 0-Ol in; and 0 to 0-03 in. Similar 
calibrations in millimetres are also 
available. The controller can be set 
to trip at any vibration level between 
20 per cent and 100 per cent of the full 
scale deflection of the meter on any 
range. 

The instrument consumes 40 W and 
can be operated from 110 or 200/250 V, 
50 to 60 cycle mains. Overall dimen- 
sions are 10in by 14in by 9 in high; 
the weight is approximately 24 1b, the 
pickup is 1} in diameter by 2} in long 
without probe and weighs I1|lb. Dawe 
Instruments Limited, 99 Uxbridge Road, 
London, WS. 





is 10 gallons. Where required, as for 
instance in hospital work, a sub micron 
second stage filter can be fitted. This is 
the Microstatic filter introduced last 
year and made of glass fibre. This has 
a surface area of 250sq. in and will 
remove bacteria. Kent Floor Machine 
Company Limited, Speke, Liverpool, 24. 





such as paper and plastics. Testing 
Machines Incorporated, 72 Jericho Turn- 
pike, Mineola, LI, NY, USA. 


577 








New Plant and Equip 


ROTARY 
COMPRESSOR 


Up to 110 Ib per sq. in 


Now being made in this country are the 
French MPR rotary compressors. 

They are sliding vane compressors with 
horizontal blades machined from a resin 
bonded material. The rotor is made 
from high grade solid bar or forgings 
according to size and is integral with 
the shaft. The cylinder is cast in one 
piece with integral water jacket, feet and 
inlet and outlet branches. These last 
are located to avoid reversal of air 
flow at any point. The cylinder head 
castings, which bolt directly on to each 
end of the cylinder, are also water cooled 
and carry the main shaft bearings in 
addition to forming part of the shaft 
packing housing. 

Heavy duty roller bearings are used to 
carry the shaft and plastic axial seals are 
fitted. Adjustment for wear is auto- 
matic. Lubrication to the cylinder and 
bearings is provided by an oil pump with 
individual adjustment to each point and 
a sight flow glass. 

Standard units have either one or two 
stages in line but other arrangements are 


GAS DETECTOR 


For All Inflammable 
Gases 


RECENTLY introduced explosive gas 
detector is sensitive to all inflam- 
mable gases. 

The instrument consists of a detector 
head and a control box connected to it 
by a lead which may be any length; 
15 ft is normally supplied. In the detec- 
tor head is some insulating material 
impregnated with a catalyst and heated 
by wire coils. This forms one arm of a 
balanced circuit and the other arm is 
made up of the detector lead and a similar 
set of insulating material and coils. As 
the wires are fully supported, there is 
no risk of damage by vibrations. 

Oxidation of inflammable gases in 
the presence of the catalysts increases 
the temperature and therefore the elec- 
trical resistance of the coils. As a result 
the bridge becomes unbalanced. Ambient 
temperature changes affect both arms 
equally so that the balance is not affected. 
The signal is amplified by a transistor 
in a feed back circuit operating a relay 
and the dual alarm system. A mixture 
of catalysts makes the instrument sensi- 


DRAWER UNIT 


Has 144 
Plastic Cells 


T" Victoria multi-cell plastic drawer 

unit has been specially designed by 
the makers for the storage of delicate 
components and small scientific instru- 
ments. 

The body of the cabinet is made from 
high grade sheet steel subdivided by a 
high density hardboard forming com- 
partments which extend right to the 
back of the unit. Thus each of its 
36 plastic drawers is completely enclosed 
on all sides. Each drawer is subdivided 
into four crevice-free cells. 

At the rear of the drawer is an exten- 
tion section so that the contents of all 
four cells becomes completely accessible 
when the drawer is pulled forward as 
shown in the illustration. Each drawer 
front is moulded with a convenient 
handle and has two inclined surfaces to 
carry self-adhesive labels. 

The unit size is 44in x 22in x 
25} in deep. There are 36 drawers, 
so that the total number of cells is 144. 
James H. Randall and Son Limited 
Paddington Green Works, London, W2. 








possible. On normal two stage machines 
an intercooler is fitted. The range of 
operation of the compressors is up to 
50 ib per sq. in for single stage units and 
up to 110lb per sq. in for two stage 
models. Deliveries are from 100 to 
600 cu. ft per minute. 

The drive is generally supplied by a 
direct coupled electric motor but other 
prime movers can be used. 

Control is usually by an automatic 
inlet control valve operated by the 
output pressure. A shear pin type 
coupling fitted between the driving 
motor and compressor acts as a safety 
device. Belliss and Morcom Limited, 
Ledsham Street Works, Birmingham 16. 





tive to all gases. 

The dual alarm system is said to be 
reliable and foolproof. The green indi- 
cator lamp is connected in series with 
the detector circuits and so will not 
light if these are broken. The alarms 
consist of a bell and red light. The 
whole equipment is spray and water 
proof; the box measures 7j in by 5% in 
by 24 in and the detector is 3 in diameter. 
Operation is on 6, 12 or 24V dc. 
JEC-Sieger Limited, 39 Parliament Street, 
London, SWI. 











Special Article 


578 





29 April 1960 ENGINEERING 





Engineering 


Private aircraft cut down non- 
productive travel time. More 
types are now availabie for 
business fiying and facilities 
are increasing. An exhibition 
of lighter aircraft is to be held 
at Kidlington Airport next 
weekend. 


t looks as though business flying in Britain 

is on the up and up. Why this state of affairs 
should occur just now is not clear. It may be a 
result of the publicity given to the closing down 
of Croydon Airport, or an effect of the lifting 
of import restrictions on American light aircraft, 
or perhaps it is due to an increase in the general 
tempo of business. Whatever the reason, there 
is a feeling of optimism in the world of business 
aviation. 

_MacAlpines have operated their own business 
aircraft for 14 years. They have four now: 
a Piaggio P166, Cessna 310C, DH Rapide, and 
a Lockheed 12. Laing have recently ordered a 
Piaggio P166, so have Blackwood and Hodge. 
Leyland Motors have bought a DH Dove—the 
same type used by Ind Coope, Staffordshire 
Potteries, and Pressed Steel. Constructors 
John Brown have a Cessna 310C; Woods of 
Colchester have a Beechcraft TravelAir. Piper 
Tripacers are owned by several firms, including 
Pressed Steel and Whitbreads. United Steel 
have a Piper Apache. 

But business flying is still on a very modest 
scale in Britain. There are not more than 200 
aircraft used for business flying here, compared 
with well over 20,000 in the United States. One 
reason is, of course, geography. Britain is 
small. And until Europe becomes an integrated 
unit, with freedom from restrictions on travel 
between countries, it is unlikely that even Euro- 
pean business flying will approach the scale of 
that of the United States. 

The argument for business flying is largely a 
financial one. It leads to the more efficient use 
of the time of highly paid executives and engi- 
neers. An executive costs a firm at least £10 
a working day; if he spends a day in non- 
productive travel, the firm may easily be spending 
£20 and getting nothing for it. If four executives 
are travelling together the figure shoots up to 
£80. It will probably cost less to fly the execu- 
tives to and from their destination, on the same 
day, obtaining a day’s work into the bargain. 

The first step taken in following up this line 

of argument is to make use of scheduled air 
services. If the firm is close to a main airport, 
some time will be saved. Often, however, the 
time taken to get to the airport, and from the 
airport into the air, cancels out the advantage 
gained by the fast rate of travel between the few 
main airports in Britain. 
_ The best way to take advantage of air travel 
is to have an airport at your doorstep. For a 
great many firms this means a small private 
airport and their own plane. 

What this involves is best seen by taking an 
actual example. Pressed Steel Company Limited 
have business connections in the United States 
so that many of the company’s executives 
experience private air travel there. This experi- 
ence together with the growing amount of travel 
required between the firm’s main factory at 
Oxford and other factories and sites in Scotland 
and South Wales led to the serious consideration, 
some 18 moi ths ago, of the purchase of an 
aircraft. 

Pressed Steel decided on a de Havilland Dove. 
They estimated that it would fly some 200 hours 
in the first year, and this was considered sufficient 
to justify the financial outlay involved. In fact, 
the aircraft has been used twice as much as was 
expected, and the total flying hours for the first 
year are likely to be 500. In addition, the 
company have bought the airport they are using 


Executives 








Take the Ajlr 





Aircraft such as these (the Piaggio P166 is followed by a Piper Apache) are 
providing fast comfortable journeys for engineering executives in a hurry. 


at Oxford—Kidlington—and intend to develop 
it for all types of private users. 

Naturally, operation of an aircraft calls for 
careful organisation. At the Pressed Steel 
factory, the proposed flight by any members of 
the firm must first be authorised by a director. 
The flight plan—destination, number of passen- 
gers, departure time, etc.—is then filed at the 
main factory at Cowley with a flight-reservations 
officer, who combines this post with other duties. 
He sends the flight plan to the Aviation Division 
at Kidlington, to be cleared operationally. 
This involves checking on the availability of the 
aircraft, seeing that the length of the triv and the 
number of passengers to be carried are within 
the capabilities of the aircraft, and confining 
that landing at the proposed airport is possitle. 
Bookings for landings are made in advance 
when possible. 

The de Havilland Dove used by the company 
is equipped with instruments to airline standards, 
and for a trip of any distance, airways are used. 
Thus on the day of the flight the flight plan is 
passed to the control tower at Kidlington for 
clearance with the Air Traffic Control Centre 
for the airway. At the same time a forecast of 
weather conditions over the flight path and the 
destination airport is obtained. When the flight 
plan has been cleared in this way it is handed 
over to the pilot, who is responsible for the 
flight, making alterations where necessary. 





For business executives use, the cockpit 
and controls need smart design and styling. 


The fact that airways are used means that 
punctuality of take-off is essential, and passengers 
are required to be at the aircraft 15 minutes 
before take-off time. For Pressed Steel person- 
nel this is an easy requirement: the airport is on 
the side of a dual carriageway and only some 
8 miles from the main factory: access to it is 
quick and easy. The danger of a delay in take-off 
is brought about by the fact that once an 
aircraft is accepted by Air Traffic Control, it is 
allotted a place in an orderly procession of 
aircraft, generally spaced at intervals of five 
minutes. By missing the proper place in the 
sequence, an aircraft can be delayed for over 
half an hour, often in the air, circling, waiting 
for an opportunity to land at its destination. 

The aircraft is used by management personnel 
visiting factories within the Pressed Stee! Group, 
by sales staff visiting customers throughout the 
country and on the Continent, and for staff 
visiting special conferences. Its great advantage 
is for one-day trips, when business is conducted 
in one day instead of two or three. Because of 
this, administrative staff tend to use the aircraft 
to a greater extent than engineers, who when 
they make a visit to a factory or site tend to 
spend at least three or four days there. If the 
aircraft is used for such trips, two journeys with 
the aircraft empty are often involved. 

Airports visited include Manchester, Paris, 
Prestwick, Renfrew, Jersey, Newcastle, Lydd, 
Hurn, Swansea, and many others. For visits 
to London, landing is made at Luton Airport 
and the journey continued by car. A recent 
952 mile round trip taking in Newcastle, 
Prestwick, and the North of Scotland was made 
in a total flying time of 7 hours 30 minutes— 
five hours by day, 24 by night. The trip to 
Swansea from Kidlington, for visits to the new 
factory under construction, takes 40 minutes by 
air compared with about 5 hours by car and 
train. 

As most trips are day visits, passengers do not 
require a great deal in the way of luggage. Not 
only is this an advantage to the passenger, it 
also means that each passenger does not bring 
a large amount of additional weight with him 
and so restrict the range of the aircraft. 

The size of an aircraft required by a company 
depends on the use to be made of it. Pressed 
Steel toyed with the idea of buying a four- 
engined Heron but decided that all of the seats 
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would not be filled often enough to make its 
operation economical, so they chose the twin- 
engined Dove. Recently they have bought a 
Piper Tripacer—a four seater—to supplement 
the Dove, and this forms a very flexible arrange- 
ment. 

The decision which aircraft to buy does not 
depend on size alone. A small aircraft is more 
uncomfortable in turbulent conditions; and the 
passengers are grouped closely around the pilot. 
In difficult flying conditions this can be dis- 
tracting for the pilot and frightening for the 
passengers. In addition, small aircraft do not 
carry de-icing equipment and comprehensive 
communication and navigation instruments. As 
a result, weather conditions restrict the flying 
of small aircraft more often than that of fully 
equipped aircraft such as the Dove. 

On the other hand, the smaller aircraft is more 
easily maintained and can land in a shorter and 
rougher field than a larger machine. Having 
bought Kidlington airport, one of the first 
things Pressed Steel had to do was to remove a 
large hump in the grass runway. This caused 
no inconvenience to very light aircraft, but the 
heavily loaded Dove hit it uncomfortably hard. 

There is also a more sombre aspect to the use 
of a single large aircraft. In the unlikely event 
of the complete top executive staff of a firm 
being on board at the time of a fatal crash, the 
firm sustains a loss from which it will take a 
considerable time to recover, if it recovers at all. 
In fact, even when using scheduled airline 
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than its predecessor—about 50 secondhand 
aircraft, and 30 to 40 new types are likely to be 
seen there, while about 70 aircraft are likely to 
fly in to visit the show over the weekend. 

A display of business aircraft was given at 
Goodwood on Easter Monday, organised by the 
Royal Aero Club and the British Automobile 
Racing Club. A business and touring aircraft 
competition will be held at Shoreham Airport 
on 20-21 May. This is also organised by the 
Royal Aero Club, who are actively concerned in 
encouraging business flying and have recently 
devoted an issue of their monthly Gazette to the 
topic. 

In many cases, the British aircraft manu- 
facturers have been slow to meet the needs of the 
business flyer. But this has not been the case 
in the United States. With the flourishing state 
of business flying there it has become essential 
for light aircraft manufacturers to produce an 
aircraft cabin that compares favourably with an 
executive’s car. The business man wants to use 
his aircraft like a car, and does not expect to have 
to don a flying suit before climbing into the 
cockpit. He does not like the idea of climbing 
into a cockpit, preferring to enter through a door. 

He expects the engine to start at the press of 
a button, the aircraft to fly with no fuss, and to 
step out of the plane at his destination looking 
as though he were fresh from the boardroom. 

The Piper Tripacer is typical of the newer 
light aircraft being evolved to meet these require- 
ments, and being imported from the United 
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The accommodation plan of the deHavilland Dove: four-seater 
version with provision for a secretary and typewriter foreward. 


services, Certain firms make a practice of sending 
their staff on several aircraft rather than 
accommodating them all in one plane. 

Nearly all aircraft used for private business 
flying are suitable for landing on a grass field. 
The length of run they require varies, but a good 
few of the smaller types can land on the normal 
company sports field, provided the approaches 
are flat and clear of obstacles. There are over 
200 private aerodromes, airfields, and private 
landing strips throughout Britain, open to 
business aircraft, and many RAF and USAF 
airfields permit the landing of business aircraft, 
although permission must generally be asked in 
advance of the flight. 

As business with Europe increases, the value 
of private flights between European countries 
will grow. At present, however, customs 
clearance procedures are something of a hin- 
drance for private flying in and out of Britain. 
Very few airports are able to give customs 
clearance and this makes it necessary for an 
aircraft flying from the Midlands to land at an 
airport such as Lydd before crossing the Channel. 
The whole procedure is time wasting and upsets 
schedules to an unpredictable extent. Customs 
clearance at the initial departure field would be 
preferable, but more difficult to administer. 

Evidence of the increased interest in private 
flying is given by the growth of the annual sales 
weekend run by W. S. Shackleton Limited. 
The third is to be held at Kidlington Airport 
between 6 and 8 May. It promises to be larger 
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States. It seats four, has a wing span of 29 ft 3 in, 
and is powered by a single 160 h.p. Lycoming 
engine. It has a maximum cruising speed of 
134 m.p.h., a maximum still-air range of 655 
miles. Costs £4,550. 

Somewhat larger, the Italian Piaggio P166 is 
available in a 6 or 8 seat version. It is powered 
by two Lycoming engines developing a total of 
680 h.p. and has a wing span of 46ft 9in. Its 
maximum cruising speed is 207 m.p.h. and it 
has a maximum still-air range of 1,528 miles; 
for take-off it requires about 550 yards. Costs 
about £40,000. A flight from Nice to Luton 
in this aircraft in bad weather took about 
4 hours, against a 35 knot wind. It can be 
equipped with toilet and galley. 

_The de Havilland Dove is a twin engined 
aircraft equipped like a small airliner. The pilot 
is isolated from the passengers by a cabin door, 
complete with “fasten your safety belts’ and 
“no smoking” signs. In the executive version 
there are four armchairs, a fifth seat with pro- 
vision for a typewriter, and room for a sixth 
seat. At the rear of the cabin is a wardrobe, 
toilet compartment, and cocktail cabinet. The 
wing span is 57 ft, the two DH Gipsy Queen 
engines develop a total of 760 h.p., and the 
maximum cruising speed is 202 m.p.h. Take-off 
distance is about 800 yards, and maximum still- 
air range is 880 miles. Costs from £45,000. 

_For firms requiring a long-range high-speed 
aircraft, the Lockheed JetStar is available at a 
little over $1 million. It can be had as a four 
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or two-jet version; range 3,000 miles, speed 
550 m.p.h.; capacity 10 seats. Krupps have 
ordered one. 

Three Boeing VC-137A aircraft, a variation 
of the Boeing 707-120 jet series, have been 
bought by the US Government for top executives 
and military staff members. The passenger 
cabin of the aircraft is partitioned into three main 
areas. The forward area contains a communica- 
tion centre with radio teletype, high-frequency 
radio sets, plus a galley, lavatory, and an 8-seat 
compartment. The centre section is designed as 
an airborne headquarters containing conference 
tables and chairs, and two sofas that convert 
into bunks. The aft cabin resembles the 707 
airliner, with 14 double reclining passenger seats, 
three galley units, stowage space, and lavatories. 
With these aircraft, Paris and London are now 
within 6 hours of Washington. 

In taking over Kidlington Airport, Pressed 
Steel also took over the maintenance unit there. 
This is being re-equipped and developed to 
provide a service for firms who own and fly 
their own aircraft but do not have the facilities 
to maintain them or give them the regular 
overhauls they require. 

Sir Robert McAlpine and Sons are willing to 
offer a similar service. Their aviation division 
flies from Luton Airport and has set up an 
advisory service on business flying. To help 
companies that would like to have a trial 
operating period before deciding on the purchase 
of their own machine, McAlpine Aviation lease 





Business aircraft lined up at Dallas Airport, Texas. The smaller types nearest the 
camera are (left to right) Cessna 175, Cessna 310, Piper Apache, Beech TravelAir. 


an aircraft and pilot for a 12-month period at 
a set fee for a block of several hundred flying 
hours. 

McAlpine’s pattern of business flying tends 
to differ somewhat from Pressed Steel’s. Being 
civil engineering contractors, they are concerned 
with visiting a variety of new sites scattered 
throughout the country rather than a few fixed 
factories. Even so, an airstrip is generally 
somewhere at hand for touch down. 

But business flying is likely to grow still 
further to meet the requirements of large firms 
operating at several different centres in the UK. 
In fact, the encouragement given by the Board of 
Trade to industrial firms to open extensions in 
parts of the country where they have not oper- 
ated before is also likely to be an indirect 
encouragement to increased business flying, and 
is likely to lead to a demand for better facilities 
in South Wales, Scotland, and Merseyside, for 
example. 

Besides being an aid to the more efficient 

use of executive time, a business aircraft is also 
a prestige symbol and an attraction to business 
executives who are thinking about joining a 
company. 
It not only provides a quick and pleasant way 
of travelling about the country but also can be 
used as a convenient way of getting away from 
business at the weekend. Free personal air 
travel to holiday areas is an important form of 
remuneration at income levels where tax rapidly 
skims off the benefit of financial rewards. 
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Predictable Strength of Young Concrete 


By R. Narayanan, B.E., D.I.C., M.Sc.(Eng.) 


The growth of strength in con- 
cretes cured normally is more 
rapid at early ages than later. 
At all temperatures below 
158°F the maturity—strength 
attern is the same, irrespect- 
ve of curing temperature. 
This property offers scope for 
rapid curing or speedier test- 
ing. 
T= problem of development of strength of con- 
crete with age has two facets: (i) the influence 
of temperature on the strength-development of 
concrete, and (ii) the earliest age at which the 
long-term strengths of concrete can be predicted 
with reasonable and dependable accuracy from 
test results obtained from sample cubes. 

It is now generally agreed that, at normal 

temperatures, the strength of concrete at any 
age is a function of its “ maturity "’ at that age. 
Maturity of concrete has been defined as the 
integral of hours of curing and the curing 
temperature measured above a specified datum. 
The first rational determination of this datum 
was made by Plowman’ who, as a result of a 
series of experiments, determined this basic 
temperature to be 11° F and defined maturity as 
the summation of integrals of time-temperatures 
above 11° F negative values being discarded. 
’ While computing strengths from maturity- 
strength relations, the early workers did not draw 
any distinction between concrete cured at 
normal temperatures and concrete cured at high 
temperatures; they assumed that the same 
maturity-strength relationships held good, irre- 
spective of the curing temperature. It was 
presumed that higher maturities and consequently 
higher strengths could be obtained earlier by 
subjecting concrete to a higher temperature for 
a shorter period. (In fact, this has been the 
underlying basis for the various accelerated 
curing techniques like steam-curing, electro- 
curing and the like.) However, the experiments 
conducted by MclIntosh*® have revealed that, at 
the same maturity, concretes cured at higher 
temperatures gave strengths which were much 
higher than those of concretes cured at normal 
temperatures. 

It appears, therefore, that, at higher tem- 
peratures, there is both an acceleration in the 
chemical reaction between cement and water 
as well as a change in the chemical nature of the 
reaction products; perhaps this change is res- 
ponsible for the change in the pattern of strength- 
development at higher temperatures. 

The second facet of the problem, namely the 
earliest age at which the long-term strengths can 
be predicted with reasonable accuracy, derives 
its importance from its potential practical utility. 
The strength predictions can, in fact, be made 
from early tests on normal-cured concretes 
by using maturity-strength relationships, but 
strengths at the age of 24 hours after mixing are 
so feeble that they will not lend themselves to 
accurate forecasting. 

The fineness of grinding of cement also has a 
marked influence on the early strength-develop- 
ment of concrete, though the strengths at later 
ages may not be affected. The early strength 
values of concrete made of a finely-ground 
cement tend to be much higher than the strength 
values obtained with a relatively coarse-ground 
cement; but, if the early strength values are used 
for prediction of long-term strengths, using the 
same maturity-strength relationships, the former 
type of concrete will indicate higher long-term 
strengths than the latter type and thus the 
prediction will be unreliable. Tests on normal- 
cured concretes (at ordinary temperatures) at 
ages of less than three days for purposes of 
prediction of long-term strengths are not likely 
to be very useful; but early test results, if they 
are to be useful, should be available within, 


say, 24 hours, when the concrete in the structure 

would be still green and not buried under 

subsequent work, so that any defective concrete 
could be easily removed. However, the important 
point to be kept in view in all cases of prediction 
of future strengths is that the elevated tem- 
peratures employed for accelerated curing should 
not alter the normal nature of chemical reaction 
between Portland cement and water. In other 
words, the upper limit of temperature to which 
concrete specimens can be subjected without 
causing any alteration in the chemical nature of 
the reaction products, has to be determined. 

After studying the earlier work of Plowman 
and others the author set out to answer the 
following questions: 

(i) Is Plowman’s law at all applicable above 
100° F? If so, up to what limit? What will 
be the pattern of maturity-strength relationship 
beyond that limit? 

(ii) What is the extent to which the linear re- 
lationship in early ages, found by Plowman, has 
to be modified by reason of our having to use 
the finely-ground Portland cements of today? 


APPARATUS AND MATERIALS 


All experiments reported in this work were 
conducted with Ham River aggregates (an 





The accelerated-curing technique used was 
similar to that developed by Professor J. W. H. 
King.* Specimens for curing at elevated tem- 
peratures were heated in thermostatically con- 
trolled electric ovens. The ovens had ample 
free space and open racks and were virtually 
airtight with the vents closed. Cube specimens 
were cast in the normal way in cast iron moulds 
and the moulds with top and bottom plates 
were transferred into a cold oven 30 minutes 
after adding water to the mix. The rate of 
heating was such as to raise the temperature of 
the oven atmosphere to the required maximum 
temperature in about one hour. No circulating 
fans were used in the ovens, as it has been 
reported that they tend to extract moisture from 
the cubes.‘ The specimens were kept in the 
oven for varying periods from 6 hours to 
47 hours; at the end of the curing period, they 
were taken out of the oven, stripped from the 
moulds, allowed to cool, and tested half an hour 
later. 


PRELIMINARY INVESTIGATIONS 


The first series of experiments were directed 
at finding the upper limit of temperature of 
operation of Plowman’s law. The mix pro- 
portions were kept constant and specimens of 





































































































0or--— Ss - — imeapereniomes : ~an 1 | 
; | 200°F o | | 
z =e | | ) || 
A ° | } | 
> 60 171 Fy. p< Stes - : WS sees Tg 
s } r | | 
4 164°F I. . | | | 
& Ls et ss ia | | | 
e | j | } 
: = : JB - woteedle Sey 
3 ee Mix~1: 3°5/0°45 
E 2 | 28-Day Strength,6,860 Lb per Sq In 
5 All Temperatures < 158° - — 
a. : oF | eee s - | af oe o 200 e 158° | 
20 . eral p rs, a 185° a 140° 
o 179 + 113° 
| x 164° s 86 | 
0 1 ise tic: CRs ay; CEE | en eae =e 
0 o-l 0-2 0-3 0-4 0-5 0:6 0:7 0-8 0-9 1-0 
: ( Maturity ) 
Sa i 1,000 , “ENGINEERING” 
Fig. 1 (above) Relation- [39 — | —,—__]_—___? 
ship between maturity and | |. 4 pated 20he's H | i 
| j aturity, 3, , Hour: 
concrete strength. Below |32 60,—— +f — win. as Hou 4 2 
158° F a single relation- | =2 | em —~ - p— | 
ship holds good. Above és 1 ae Ente: Konan Bs | Essie ois EOS SS 
this temperature the char- | De =k <a 
acteristics change. Q.2 4'—+—+ PEE: SV eke pp pt cm eee 
s° ‘Maturity, 2,544°F,Hours| | | | 4 
> 3 30+ +—— —+ + 4 + t | t + + > cea! 
| v ~ | | } } | } 
33 20}. : a ee Ras } ies | | 
ss | | Bas 
if 10-— tee? Witmer GRPMRS CANNEL BOSACAr: f+} 
Fig. 2 (right) Effect of ee 
. h ee PE ee + OEE SSE Tee | PES eee) ee Biss! SE TS VERSE 
curing temperature on the 30 700 $7) ie i465 or oe 
maturity - strength rela- | ee 
tionship. (7923 8) wih Temperature of Curing, Deg F beim 























irregular river gravel) and Tunnel brand ordinary 
Portland cement. The mixes chosen covered a 
range of aggregate/cement ratios of 3:0 to 7-5 
and water/cement ratios of 0:35 to 0-70. 
Materials for concrete were batched by weight 
and mixed by hand. The specimens used were 
4 in cubes; all cubes were vibrated on a standard 
vibrating table for approximately 4 minutes. 
Specimens for normal curing were left in their 
moulds in a moist atmosphere for the first 
24 hours, then stripped from the moulds, marked 
for identification and cured in water at a tem- 
perature of 61° F until the time of testing. 


the same mix were cured at temperatures of 
200, 185, 171, 164, 158, 140, 113 and 86° F. 
Strengths were determined after subjecting the 
specimens to different heating cycles ranging 
from 7 hours to 48 hours at the various tem- 
peratures listed above. Specimens were also 
cast for normal curing and were tested at 28 days. 
The percentages of 28-day strengths obtained 
after different heating cycles were calculated and 
plotted against the respective maturities on a 
logarithmic scale. In Fig. 1, these relationships, 
though linear, are found to be distinctly different 
for the different curing temperatures of 200, 185, 
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171 and 164° F. On the other hand, at tem- 
peratures of 158, 140, 113 and 86° F approx- 
imately the same maturity-strength relationship 
appears to apply. 

Strengths developed by oven-cured concrete 
at maturities corresponding to two days and 
three days of normal curing at 64° F (i.e., at 
maturities of 2,544° F-hours and 3,816° F-hours) 
are read off from Fig. 1 and plotted against 
their respective curing temperatures in Fig. 2. 
It will be seen that the strength developed at a 
given maturity was practically constant at all 
temperatures up to 158° F, but the strengths 
suddenly went up after this temperature. In 
other words, this temperature indicates the 
upper limit of application of Plowman’s law. 


ACCELERATED-CURE CONCRETES 


Further investigations were conducted by 
subjecting a large number of mixes to curing 
temperatures of 200°, 185°, and 171° F for 
varying periods from 6 hours to 2 days. Graphs 
connecting the percentages of 28-day strengths 
Maturity 

1,000 
the mixes chosen and it was found® that all 
these graphs yielded different linear relationships 
for each of the three curing temperatures 
employed (as in Fig. 1). Fig. 3 shows the 
constants A and B (evaluated in each case) 
plotted against the corresponding cube strengths. 
It is seen that the variation of A and B over the 
range of strengths chosen is also linear. It is 
also interesting to note that the value of B for 
a particular mix remains constant irrespective 
of the curing temperature, while there are 
values for A for each of the three curing 
temperatures. 

A comparison of these graphs with those 
obtained by Plowman* for rapid hardening 
cements reveals a close similarity between them, 
in that, in all these cases, the constant A decreases 
and the constant B increases with increasing 
28-day strengths. Since curing concrete at 
elevated temperatures and the use of rapid- 
hardening cements serve the same purpose 
(viz. obtaining high early strengths) it is not, in 
fact, unexpected that the maturity-strength 
relationships in both the cases are similar. 


NORMAL CURE CONCRETE 


The linear relationship between the loga- 
rithm of the maturity and strength, as deter- 
mined by Plowman, may not be applicable at 
early ages for concretes made with modern finely 
ground cements. With the use of finer cements, 
the strength development of concrete takes place 
rapidly at early ages and, since the same rate of 
development is not followed at later ages, the 
relation between the logarithm of the maturity 
and strength cannot be represented by a single 
straight line. 

Tests were conducted on a number of mixes 
after subjecting them to normal curing at 61° F 
for periods of 13, 18, 24 and 37 hours, and 2, 3, 
5, 7, 14 and 28 days. In Fig. 4 the strengths 
attained at the end of these curing periods are 
plotted against their respective age on a 


with Log, were plotted for each of 


Fig. 3 (left) Author’s values for the constants 
A and B for accelerated curing of rapid hardening 
cements. 


Fig. 4 (centre) The effect of mix quality on the 
strength-maturity relationship. 


Fig. 5 (right) Author’s values for A and B for 
normal curing compared with Plowman’s. 


logarithmic scale; it will be noticed that all 
these relationships are linear from 2 days to 
28 days. The strength is proportional to the 
logarithm of the maturity in all cases from 2 to 
28 days, but at ages earlier than 2 days, the same 
linear pattern is not always applicable. With 
an improvement in the quality of concrete, there 
is an increase in the rate of growth of strength 
during the first 48 hours; but with leaner mixes, 
the same linear relationship appears to apply 
even at early ages. 

As before, the strengths attained at different 
ages could be expressed as a percentage of that 
obtained at a maturity of 35,600° F hours, and 
graphs connecting these percentages to the 
respective log,, (maturities) would yield linear 
relationships between 2 days and 28 days; thus 
between these limits, the relationships can still 
be expressed in the form originally proposed by 
Plowman, viz.— 

Percentage of strength at a maturity of 
- Maturity. 
35,600° F-hours = A + B logy 1,000 

The constants A and B for the different mixes 
tested have been evaluated’ from these graphs 
and plotted against their respective strengths 
at a maturity 35,600° F-hours (Fig. 5), it is seen 
that they are both directly proportional to the 
strength of the corresponding mix. The graphs 
obtained by Plowman for ordinary Portland 
cements’ and for rapid hardening Portland 
cements® are also reproduced for comparison. 
It will be noticed that the graphs obtained by the 
author for ordinary Portland cements lie between 
the two sets of graphs drawn by Plowman, thus 
proving that the strength development pattern 
for ordinary Portland cements of today ap- 
proaches that obtained by Plowman for rapid 
hardening cements. 

For convenience in calculations, the 28-day 
strengths commonly met with were divided by 
Plowman into four zones: 0 to 2,500, 2,500 to 
5,000, 5,000 to 7,500 and 7,500 to 10,000 Ib per 
Sq. in and one value of each constant was sug- 
gested to be applicable throughout one zone. 
The results obtained by the author could also be 
classified into similar zones, and suggested values 
for three of these zones are tabulated below:— 
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strength values for concretes at that range were 
extremely low; hence no values have been sug- 
gested for this zone. Moreover, the number of 
tests from which the above conclusions have 
been drawn is not large and these values need 
confirmation by checking against a larger number 
of test results. All the tests discussed in this 
work were made with winter cement and this 
might have had some influence on the strength 
development patterns obtained. 

Nevertheless, two conclusions emerge from 
these tests: (i) the Plowman’s linear relationship 
is not applicable at early ages when richer mixes 
are used; and (ii) there is need for the revision 
of the values of constants A and B suggested by 
Plowman for all ages from 2 days to 28 days. 


CONCLUSIONS 


The conclusions derived from the results of 

investigations so far reported may be sum- 
marised as:— 
1. The relation between maturity and strength 
of concrete can be expressed by Plowman’s law: 
Percentage of Strength at 35,600° F-hours is 
given by * ; 

aturit 
A+B logis ar 
only at maturities greater than 2,400° F-hours. 

2. The average values of A and B suggested by 
Plowman need revision from time to time in 
view of the continual improvement in the fine- 
ness of cements. A set of average values for A 
and B, applicable for present-day cements, have 
been derived and are tabulated above. 

3. The earliest age at which reasonably accurate 
prediction of long-term strengths can be made 
may be taken as that corresponding to a maturity 
of 2,400° F-hours. 

4. Plowman’s Law stated above is applicable to 
all curing temperatures below 158° F. 

5. At higher temperatures, a different maturity- 
strength relationship corresponds to each curing 
temperature. Such relationships are also linear. 
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Engineering Growth 


in the North 


An expansion in motor-vehicie 
manufacturing plants is the 
latest addition to the pattern 
of industry in North West Eng- 
land. The decline of cotton 
encourages the development 
of new interests. 


M* most lasting impression following the 
visits I made to the industries of the 
North West is that of considerable problems, 
industrial and social, and of a growing deter- 
mination on the part of those concerned to find 
solutions. 

The region’s industrial roots are in its ports 
and markets. Its early growth was in the 
handling, processing and distribution of imported 
materials, and the present pattern of manu- 
facturing industry still bears strong marks of 
the beginning. Tate and Lyle’s main factory is 
in Liverpool and there are large tobacco works. 
Raw cotton began to arrive in the 18th Century 
and the same two towns became respectively the 
chief importation point and cotton market in 
the world. 

Liverpool has been, without doubt, the focal 
point of the commercial and industrial relation- 
ship between the Old World and the New for 
over two centuries and remains a most important 
link. The construction of the Manchester Ship 
Canal, one of the greatest engineering feats of the 
last century, enabled Manchester to build a 
port now only third in importance to London 
and Liverpool. Together the ports of Liverpool 
and Manchester account for well over half the 
nation’s cargo traffic. 

The Mersey Docks and Harbour Board, who 
operate the Port of Liverpool, are re-equipping 
the docks to fit into the changing pattern in trade 
and shipping. The Board is spending £17 
million on a major reconstruction scheme at the 
Canada-Langdon docks which will modernise 
the dock facilities and provide a new deep-water 
entrance to them large enough to accommodate 
the biggest ships now using the port. 

Other major schemes, most of them well 
advanced, will considerably enhance Liverpool's 
claim to supremacy in the handling of cargo and 
the maintenance of the ships which bring it 
into the port. At Tranmere beach on the 
Cheshire side of the Mersey, two floating stages 
capable of accommodating fully laden tankers 
of 65,000 tons d.w. are due for completion by 
mid-1960. Some of the foreshore is being 
reclaimed as a site for an extensive oil storage 
farm from which, if necessary, oil can be un- 
loaded and pumped through pipelines to Shell’s 
refinery at Stanlow, nine miles away. 

At the same time, extensive new facilities are 
being erected by the shipbuilding firm Cammell 
Laird and Company and their neighbours 
Grayson, Rollo and Clove. Docks, on the site 
of the old Rock Ferry Pier for the degassing and 
cleaning of tankers and for the discharge of oil 
residues ashore prior to vessels entering the 
repair yards for overhaul. 


VEHICLES 


Dock facilities at Liverpool have doubtless 
been a factor in the selection of Merseyside by 
Ford, Vauxhall and Standard-International to 
manufacture vehicles and tractors in the vicinity. 
There are, however, other factors which have 
influenced the industrialisation of the region. 
The availability of high quality silica in the 
St. Helens district, for example, led to the 
establishment of a major glass-making industry 
in the 1820's, which benefited originally from 
relatively cheap coal mined on the doorstep and 
abundant water supplies. The factories of 
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Pilkington, United Glass Bottle Company and 
Fibreglass at St. Helens draw on the abundant 
supply of glacial sand in the shallow valleys 
around the town. ; 

The pattern of manufacturing industry in the 
area is revealed by the statistics of insured 
employees in the North West standard region, 
which includes the whole of Lancashire, Cheshire, 
and the high peak district of Derbyshire. I do 
not propose to do more than pick out the salient 
points arising from the statistics in the Table, 
which shows the employment and net output of 
the principal sections of the engineering industries 
in the region. 

Overall there is a preponderance of manu- 
facturing industry: the region accounts for 
124 per cent of employment in the United 
Kingdom but well over 16 per cent of employ- 
ment is manufacturing industries. Among these 
cotton is dominant, accounting for 35 per cent 
of the country’s employment in textiles and nearly 
11 per cent of total employment in the region. 
Other manufacturing industries which have 
greater than average concentration in the region 
are chemicals and allied trades, leather, clothing, 
food, drink and tobacco and non-metalliferous 
mining (mainly lime and silica). 

The region’s problems are essentially those of 
adaptation to change, or rather to many changes 
that are taking place simultaneously in com- 
merce and industry. There are declines in two 
major areas—cotton manufacture and shipping 
activities; and the threat of decline in another— 
shipbuilding and heavy engineering. There is 
an exceptionally high birth rate in Merseyside, 
where there is a strong Irish element of 2nd, 
3rd and 4th generation immigrants, largely 
unskilled. 


THE BULGE 


Nowhere in the country is the problem of the 
“* bulge ’’ so acute: the number of young people 
reaching the age of 15, which totalled 23,000 
last year, will have risen to 29,000 by 1962. 
Only emigration has kept unemployment in 
Liverpool to the 4 per cent mark. As in Scotland 
and in Northern Ireland, both emigration and 
unemployment are social factors which cannot 
be ignored. Between 4,000 and 6,000 young 
people, most of them young men, leave Liverpool 
each year mainly for the Midlands and London. 
A similar process has been taking place in the 
cotton areas, particularly North East Lancashire, 
where migration was so great between the wars 
as to cause a decline of 114 per cent in the popula- 
tion, mostly among young people. 

There is now very substantial activity, particu- 
larly in Merseyside and the Wigan-Leigh-St. 
Helens-Warrington area, in the wide field of 
chemical and food manufacture which together 
employ nearly 400,000 people, or 13 per cent of 
the region’s labour force. 

The concentration of the industry in these two 
areas was influenced in one case by the advantage 
of being close to the point of importation and in 
the other by the availability of abundant “ soft ”” 
water and coal. 

The principal companies concerned, other 
than the tobacco and sugar firms already men- 
tioned, are Unilever who employ 10,500 people 
at five locations, which include Port Sunlight 
where Lever Brothers’ factory—the largest soap 
works in Europe—extends over 130 acres and 
employs 4,250 people; Crossfield’s soap and 
chemical works at Warrington; and the Stork 
Margarine works at Bromborough. 

Imperial Chemical Industries also have vast 
interests in the North West. Five of the com- 
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pany’s divisions have their headquarters in the 
region. The Alkali division, originally Brunner 
Mond and Company, are at Winnington near 
Northwich in Cheshire and also have branch 
works in the area. About 10,000 employees work 
in the North West locations. 

ICI’s Billingham Division have two branch 
works in the region, at Clithero (making catalysts) 
and Heysham, making ammonia which is supplied 
to the region’s chemical, plastic, paint and 
detergent industries. 

Dyestuffs Division have their headquarters at 
Blackley, Manchester, and operate eight factories, 
four of them in the North West. The division’s 
technical and service laboratories at Blackley 
constitute the largest centre of organic chemical 
research in the Commonwealth and employ over 
1,000 staff, nearly half of them of graduate level. 

This is far from being all of ICI’s activities in 
the region. Three other divisions have their 
headquarters in Lancashire or Cheshire and a 
fourth have a branch factory. General Chemicals 
Division, whose headquarters are in Liverpool, 
operate thirteen factories, most of them in the 
region, in which some 11,500 people are 
employed. The headquarters of ICI (Hyde) 
Limited, formerly the Leathercloth Division, are 
also in Cheshire, where they employ over 1,000. 

The Pharmaceuticals Division operate from 
Wilmslow near Manchester, where they undertake 
research work on a large scale to coordinate and 
develop ICI’s widening interest in the field of 
drugs and medicinal chemicals. One of the 
largest single plants in the group is at Hillhouse, 
where the Plastics Division manufacture a 
number of plastics, including pvc; at Darwen 
the division manufacture Perspex, which is one of 
their most important products. Altogether ICI 
have 44 of their 113 plants located in the North 
West. 

The tremendous breadth and scale of ICI’s 
activities in the North West tend to dwarf all 
others in the process field. Yet Courtaulds 
make viscose staple at Greenfield in Flintshire, 
where they employ over 2,000 people in a plant 
with a rated capacity of 200 million Ib a year; 
they make sulphuric acid at Trafford Park, 
viscose yarns at Flint, Preston and Warrington, 
and operate a spinning mill and an experimental 
spinning and processing unit at Rochdale. 

Among the major companies in the North 
West’s process industries are Bibby’s, who make 
cattle food and vegetable oils, Silcox, Clayton 
Aniline, British Tyre and Rubber, and, of 
course, Shell Petroleum at Stanlow. Clayton 
Aniline occupy one of the largest single sites in 
the region, near Manchester, where they are 
engaged in the development and modernisation 
scheme which, they said, would make their works 
** one of the most modern in the world in design, 
layout and equipment for the manufacture of 
dyestuffs and intermediates.” 

British Tyre and Rubber have recently built a 
new factory at Farrington near Preston where 
they manufacture high pressure hose, linings, 
plastic pipes and fittings, belting and other 
rubber and plastic components for the engineer- 
ing industries. 

The first unit in the oil industry to take roots 
in the North West was Shell Petroleum, who set 
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up an ocean installation at Stanlow in Cheshire 
for the blending and redistribution of the pro- 
ducts of overseas refineries. The plant gradually 
expanded and Stanlow is now the largest of 
Shell’s four UK refineries, located beside the 
Manchester Ship Canal. The refinery covers 
over 2,000 acres and employs some 5,000 people. 
Another 1,000 staff are employed at the com- 
pany’s research centre at Thornton. 

The other major petroleum firm in the area is 
the Manchester Oil Refinery, who began the 
manufacture of lubricating oil in 1938 and now 
employ some 700 people. Their principal com- 
mercial products are lubricating and cutting oils, 
electrical oils, flaw detection inks and other 
petroleum chemicals. 


COTTON AND ENGINEERING 


The importance to the region of its textile 
industries has already been discussed. In dis- 
cussing the present situation with cotton spinners 
and weavers I felt that with the exception of the 
large units in the “ fine’? end, most wished to 
decrease their investment in cotton and diversify 
their interests. A great deal of reinvestment has 
taken place in engineering, chemicals, and other 
growth industries in the area. 

The engineering industries of the North West 
were born out of the needs of the region’s basic 
older industries: for machines to mill, grind, 
spin and weave and for the prime movers to 
drive them. A multitude of millwrights came 
into existence to service the cotton mills and 
some grew into substantial machinery manu- 
facturers. 

The largest in this field is Textile Machinery 
Makers Limited, who were constituted as a result 
of amalgamation of Platt Brothers at Oldham, 
Dobson and Barlow at Bolton and Howard and 
Bullough at Accrington. The group now employ 
11,000. Traditionally TMM have depended 
on exporting a large proportion of their output 
and continue to do so. 

A number of firms, together employing some 
17,000 workers, manufacture looms, winding 
and twisting machinery, and finishing machinery 
of all types. The largest among them are 
British Northrop Limited, who are makers of 
automatic looms, and Mather and Platt who are 
the leading manufacturers of dyeing and other 
yarn and cloth finishing machines, as well as 
accessory equipment such as electric motors, 
pumps, fire protection equipment, etc., originally 
supplied mainly to the cotton industry but now 
sold over a very wide field. 

The oldest established engineering concern in 
the North West is Fawcett Preston and Company 
at Bromborough, who celebrated their 200th 
anniversary in 1958. Today they are best 
known for their sugar machinery and their wide 
range of hydraulic presses. 

Another old established company who have 
won world repute for their products are Chad- 
burn’s, who have made ship’s telegraph systems 
for over a century and now produce the most 
modern electronically controlled ship’s rudder 
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equipment and engine room controls. They are 

an interesting example of a firm which began a 

diversification programme at the height of the 

shipbuilding boom in anticipation of a recession 
and now produce a range of vending machines. 

One of the newcomers to the North West is 
Mullard, who have set up seven factories since 
1953, making television tubes at Simonstone, 
valves at Blackburn and magnets at Southport. 
They employ some 10,000 people in the region 
and have in effect set up a completely new indus- 
try where it is needed most. Commenting on 
their choice of area, their plant director, Mr. 
Snijders, said “‘ we could not have chosen a 
better area. The potential labour is very good, 
and there is a natural reservoir of the type of 
worker we require.” 

The major vehicle manufacturers in the region 
are Leyland Motors, who employ 20,000 people 
on a 340 acre site. This is about a third of all 
those employed in the British commercial 
vehicle industry and they are one of the most 
successful exporting companies in the industry. 

There is now every prospect that the region’s 
motor vehicle industry will grow considerably 
during the next five years. The activities of 
Leyland, Fodens and ERF (at Sandbach, 
Cheshire) may be dwarfed by the building plans 
of the British Motor Corporation, Ford, Stan- 
dard International and Vauxhall on Merseyside. 
Ford are building a plant at Halewood, near 
Speke, for the manufacture of bodies and 
assembly of cars with an initial capacity of 
200,000 units a year, at a cost of £25 million. 
It will take two years to complete, when employ- 
ment is forecast at 8,000, rising to 14,000 by 
1965. Standard plan to expand a factory 
purchased at Speke into a major pressings and 
assembly plant with a capacity of 300,000 units 
a year by 1963, requiring 4,800 workers. BMC’s 
plans are at present confined to the setting up 
of a plant for the manufacture of domestic 
appliances. 

The latest to come into the picture are Vaux- 
hall, who have selected Ellesmere Port for a com- 
mercial vehicle plant scheduled to employ 7,000 
people. The total investment required for these 
schemes is unlikely to be less than £55 million 
and represents the largest net additions to 
Merseyside industry since the war. 

The motor manufacturers’ proposals were 
obviously influenced by the existence of a first 
class sheet and strip mill at Shotton, where 
John Summers now have a capacity of about 
2 million tons of steel ingots a year. Since 
1948, £54 million has been spent on modernisa- 
tion and expansion of the strip mill and employ- 
ment had risen to 11,000 at the beginning of this 
year. The only other major steel works in the 
region is that of the Lancashire Steel Corporation 
where considerable expansion has taken place 
since the war. 

The region’s heavy engineering and ship- 
building activities are overwhelmingly concen- 
trated in three hands: Cammell Laird at Birken- 
head, who employ 10,000 people in their ship- 
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yards and workshops; Vickers at Barrow; and 
the AEI (former Metropolitan-Vickers) plant at 
Trafford Park. 

Vickers have a major shipyard capable of 
launching the largest naval craft and fine liners 
such as the Oriana, 808 ft long and 40,000 tons 
d.w. Modernisation of the shipyard, which 
began in 1947, was completed in six years at a 
cost of something over £1 million. Today the 
yard compares favourably with any in the world. 

Cammell Laird are currently carrying out a 
modernisation scheme which will involve almost 
complete reconstruction of the shipyard and the 
creation of a new dry dock. The aim is to 
accommodate the building and repair of the 
largest ships, up to 950 ft in length, and the 
introduction of the most modern methods of 
construction. The whole scheme will cost £17 
million and is by far the most ambitious yet 
tackled by a British shipbuilder. 

The AEI works at Trafford Park arose from 
the vision of an American—perhaps because 
Liverpool was then the port used by all the best 
liners—George Westinghouse, who bought a 
130 acre site in 1899 to set up a British subsidiary 
of his own Westinghouse Electric and Manufac- 
turing Company. The name changed to Metro- 
politan-Vickers in 1914 when the company 
became independent of American control, and 
again in 1958 when they became known as the 
AEI Turbine Generator Division following the 
extensive reorganisation of Associated Electrical 
Industries under the leadership of Lord Chandos. 

The works cover 148 acres and employs 22,500 
people, the biggest engineering unit in the region. 
The location selected by George Westinghouse, 
perhaps accidentally, set the stage for the 
growth of a vast electrical engineering industry 
in the North West, comprising major cable 
makers, including BICC; large switchgear firms 
such as Brookhirst-Igranic (now part of Metal 
Industries group, as are Fawcett Preston), and 
Lancashire Dynamo and Crypto; manufac- 

turers of electrical household appliances such as 
English Electric, Kirkby; and instrument manu- 
facturers such as General Electric Company at 
Salford, and Ferranti at Wythenshawe. 


PROSPECTS 


The prospects of the North West region are 
bound up with the solution of the three main and 
in some ways conflicting problems. First, there 
are spots of under employment, actual or poten- 
tial. The second problem is solely concerned 
with the cotton industry, which tends to !ack 
aggressiveness and confidence in its ability to 
compete overseas even given the most modern 
equipment. The third concerns the relatively 
high concentration of shipbuilding and heavy 
engineering. - 

Some changes are long-term movements, 
against which it is possible to insure in good 
time provided one is far-sighted. Many com- 
panies I have met have acted wisely and diversi- 
fied successfully. Other changes are likely to be 
cyclical movements, particularly in shipbuilding, 
and therefore more difficult to counter. 

The reaction of Merseyside to the slump of 
the 1930’s was to set up the first industrial 
estates in the country at Speke, Aintree and 
Kirkby. Speke now has 41 factories employing 
16,000 workers in most diversified occupations. 
Some 14,000 are employed on the Aintree estate, 
with a concentration in food manufacture and 
soft drinks. Kirkby Estates have leased 155 
sites and a wide variety of industry has settled 
there. At Wythenshawe, on the other hand, 
progress has been less spectacular. 

Atomic energy is providing employment at 
the establishments of the AEA at Calder Hall, 
Risley, Springfield and Windscale. The work 
which Vickers at Barrow are doing in atomic 
propulsion for ships is another pointer, but the 
net effect will be slow to make itself felt. The 
decision of the Lancashire and Merseyside 
Industrial Development Association to undertake 
a survey of land available for industrial progress 
is a step in the right direction, but much more 
is needed and more coordinated thought by the 
people most concerned. 
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Facts Before | 
Ballots 
amount of working time lost by | 
strikes may be far and away below | 
that lost by illness but the strikes have | 
news value and attract controversy and, | 
occasionally, constructive ideas. 

One of the most recent suggestions 
has been put up by a man who was in 
textile management in Austria and 
Czechoslovakia before the war and is 
now a catering employee in this country. 

He is Mr. Walter Sachs, a member of 
the National Union of General and | 
Municipal Workers, and one-time editor | 
of a journal concerned with improving 
efficiency by bettering relations between 
management and worker. 

His proposal is that there should be 
an industrial disputes guidance council. | 
When a dispute was going on, the council | 
would hear both sides and present the 
facts to the workers before any decision | 








whether or not to strike was taken. | 
This, on the face of it, would avoid | 
one sided presentation of a case, either 
by default or by intent. 
The suggestion has been sent to Sir | 
Thomas Williamson, presiding over the | 
TUC examination of strikes, industrial 
relations and shop steward activity. 


In the same year, 1884, John Warren 
met Sir Frederick Bramwell, who 
achieved the distinction of being Presi- 
dent of the Mechanicals (1874-75), Presi- 
dent of the Civils (1884-85) and Presi- 
dent of the British Association in 1888. 
He still remembers the last remark Sir 
Frederick fired at him: “ If you intend 
to be a civil engineer, you must make 
up your mind to be a student to the end 
of your days.” 

Mr. Warren still attends his office 
(Warren and Partners) for three or four 
hours every working day. 

It is to be hoped that Mr. Warren 
will be able to attend the opening of the 
Forth road bridge. 


Union Views for New 
Shipbuilding Body 
Financial provisions to enable British 
shipowners to scrap older ships and 
order anew from British yards are 
among the points union representatives 
will urge at the meetings of the new sub- 
committee of the Shipbuilding Advisory 
Committee which is to consider aspects 
of the industry’s future. 

The union men have in mind either 
subsidies or extended credit facilities. 

Although the membership of the sub- 
committee has not yet been made known 
leaders of the boilermakers, shipwrights 
and engineering and _ shipbuilding 
draughtsmen expect to be appointed in 
addition to a representative of the Con- 
federation of Shipbuilding and Engi- 
neering Unions. The shipowners’ may 














Whether it will ever assume concrete | 20t willingly support the unions when 
form is doubtful. Asa way of thinking | they suggest that owners should be 
about industrial relations it is far re- | helped to bring forward their orders and 
moved from reality. | give a better balance of work in the 


In any one morning among the | yards. : 
millions employed in industry there are| The union men feel strongly that 
situations that could develop into a | S°mething should be done in this country 


strike. The vast majority are settled | t© balance the subsidies received in one 


before the problem has gone further than | form or another by Continental and 


the shop steward and the nearest mana- | J@Panese shipbuilders. 
ger with whom he is on first name| The first meeting of the sub-com- 
terms | mittee is expected to deal with its terms 


Those that are more serious, especi- | of reference. As the Minister of Trans- 
ally in plants where no effective use is | POTt said announcing agreement on the 
made of day-to-day management-shop | 8*tting up of the sub-committee, its 
steward contact, result in action within | Success depends on agreeing the terms. 
hours. Unless the council was to have | 
offices all over the country it would | 


Disarming Women 
rarely have its representative on the | + 
spot in time. in Office and Works 


But in essence the proposal suggests | Ten thousand posters have been distri- 
that an outside body should put the | puted to factories this month to try to 

facts’ to the men. Under ideal | giscourage women from wearing stiletto 
conditions the scheme might get a trial, | heels at work. 


if the shop stewards and the management 
were prepared to allow its agents through | 
the gates. 

But then under ideal conditions, if | 
trouble threatened why should not the | 
Management ask to put one of their 
number up on the platform alongside the 
shop steward to state their case? It 
would be a request that the men in- | 


Quite apart from what the piercing 
steel-tipped point does to floor surfaces, 


| the lack of balance is dangerous near 


machinery. The posters have been 
sent out by the British Safety Council 


| who are all for glamour but believe there 


is atime and place for everything. 
Added to the curiously prolonged 
fashion for the stiletto heel is the new 


volved could reject only at the risk of | habit of wearing shoes narrowed and 





losing face. elongated to mediaeval lengths. If a 
| girl staggering about on heels more 
Britain’s Oldest | efficient as a weapon than footwear 


Civil Engineer 
On Monday of this week Mr. John A. 
Warren, the oldest member of the 
Institution of Civil Engineers, reached | 
his 100th birthday. 
Mr. Warren’s election to Associate | 
Membership took place in 1886, four | 
years before the opening of the Forth | 
railway bridge, a ceremony he attended. 
Two years earlier he had been the first | 


avoids falling against moving machine 


| parts, she will still run the risk of 


tripping over on the stairs. 
Not much good is likely to come 
from compulsion. Hence the posters. 


| Considerable success has been achieved 


at the new Castrol building in London 
where the girls were asked not to cause 
the ploughed field effect that has been 
experienced in other offices. 

Since most girls plainly have more 





than one pair of shoes in these times 
it may be possible to persuade them into 
wearing broader based heels at work 
while keeping their more rakish foot- 
wear for evening occasions. The dance 
floor must in any event be the scene of 
some painful punctures while this 
fashion lasts. 

The Royal Society for the Prevention 
of Accidents has urged the wearing of 
sound footwear as long ago as 1954. 
An important part of industrial safety 
has always been proper and healthy 
shoes and the Society is not concerning 
itself with the specific problem of 
stiletto heels. 


Helping Trainees by 
Reducing Decisions 

It pays to help a traineee learn a new 
task more quickly by making his job 
simpler. This is one of the suggestions 
of the Training Made Easier pamphlet 
published by the Stationery Office, at 
2s, for the Department of Scientific and 
Industrial Research. 

By a careful analysis of the most 
difficult part of the trainee’s task slight 
alterations to layout can often be found. 
Suitable changes, perhaps in the method 
or the sequence of movements, can be 
used to make the job easier to learn and 
easier to perform continuously. 

The DSIR pamphlet is a review of 
recent research into problems of train- 
ing carried out independently by four 
groups. They worked at Birmingham 
University, the British Boot, Shoe and 
Allied Trades Research Association 
at Kettering, the National Institute of 
Industrial Psychology, and Oxford 
University’s Institute of Experimental 
Psychology. These studies were sup- 
ported by the DSIR with counterpart 
funds obtained from United States 
economic aid. 

One of the arguments that is often 
launched against the precise and syste- 
matic analysis of jobs which trainees are 
to learn is that the man responsible for 
the company’s training policy just does 
not have the time. This is to a large 
degree met by a new analysis chart pro- 
duced by one of the research studies— 
the Sensorimotor Process Chart. A 
development of the Two-handed Opera- 
tor Process Chart of the motion study 
field, the Sensorimotor chart has 
columns for each hand’s elements of 
movement, such as reach and grasp. 
Besides these there are three more 
columns for the “ central processes” — 
vision, memory and thought, or decision. 
A column can be added for hearing. 

The advantage of using the chart lies 
in the ability of the observer who goes 
through it in detail to estimate the 
relative difficulty of the whole job and its 
sections. The observer can find the 
bottlenecks—where too much simultane- 
ous perceptual activity is called for— 
and eliminate them by rearranging the 
“perceptual load ’’ more evenly over 
the period of the task. 

Surprisingly 
obtained in one of the research experi- 
ments—a contrast between learning by 
trial and learning by instruction. 

In the first method the trainee is 
allowed to undertake the job himself up 
to the point where he fails. At that 
point he is given enough information to 
do the job up to another failure at a 
more advanced point, and so on until 
he does the whole thing. Learning by 
instruction is simply a matter of telling 
the trainee the whole of what he has to 
do before letting him try it out. 

The experiment was with a simple 


clear results were 
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“maze” task in which the subject has 
to take either the left or right path at a 
series of junctions occurring every two 
seconds. 

The activity method trainees moved 
and discovered later whether they had 
been correct. The non-participation 
group were shown the proper path to 
take before moving. The final objec- 
tive of both was to learn to make the 
left or right responses when no indica- 
tion was given at the junctions. 

The activity group took, on average, 
twice as many trials as the non-partici- 
pation subjects. Apparently the advan- 
tage for those under instruction was 
that they were not asked to make a 
series of decisions which may or may 
not be wrong but had only to learn a 
series of signals. They accordingly 
learnt more efficiently. 

For industry the experiment empha- 
sises the need to reduce the learner’s 
doubts about what he has to do. 


A Wary Approach 
to Sir Ivan 


Dubious though the unions are about the 
committee of businessmen who are to 
advise the Government on the decen- 
tralisation of British Railways, the 
leaders of the rail unions have been to 
see Sir Ivan Stedeford, the committee’s 
chairman. 

Written off by one union man as a 
** courtesy call ”’ the visit still took over 
two hours and elicited the information 
from Sir Ivan that he was free to go 
back to the Prime Minister to consult 
him on his terms of reference. The 
chairman did not give any clue on 
whether he will in fact be doing so. 

The view of many of the National 
Union of Railwaymen was spelt out 
strongly in Tribune by one of the 
union’s spokesmen. What the British 
Transport Commission wanted was a 
chance to get on, with less interference 
than of recent years, with the job of 
running the railways—not a further 
bout of re-arrangement from those 
without experience of railway manage- 
ment. The writer felt no doubt that 
Mr. Macmillan had already decided that 
the railways were to be split up and that 
the four business leaders were merely 
there to advise on how it was to be done. 


Technical 
Teacher Exchange 


The first awards in the scheme for the 
exchange of technical college staff with 
the United States have now been made. 
Four British teachers will be going 
across the Atlantic for an eight week 
stay and four Americans from techno- 
logical institutes will be coming to this 
country. 

Two of the British quartet are Miss 
Irene Harper, lecturer in mathematics 
at Loughborough College of Tech- 
nology, London, and Mr. W. D. 
Hopkins. who is head of the metallurgy 
and chemistry department of Swansea 
Technical College. 

The two United States teachers so 
far chosen are an associate professor of 
mathematics and an instructor in 
mechanical engineering. 

Sir Cecil Weir, chairman of the 
Technical Teachers’ Exchange Scheme 
advisory committee, says: “* One of the 
main objects of the visits is to enable 
those awarded travel grants to acquire 
useful knowledge of one another’s 
technical background, training methods 
and working conditions.” 
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Many Splendoured Fuel 


C™ OF the most outstanding features of 


American fuel reprocessing, seen through 
British eyes, is that already they have to deal 
with a fairly broad range of canning materials 
and fuels—much more extensive in scope than 
those currently met in Britain. To date Wind- 
scale has only had to deal with natural uranium 
fuels canned in aluminium or magnesium of a 
simple physical form relatively easily ripped off 
by mechanical techniques. The only other type 
of fuel to be reprocessed here on a large scale are 
the enriched-uranium aluminium-clad MTR 
plates from the Dipo reactors and similar pro- 
ducts for Lipo, HERALD, and others. The range 
of fuels, even including the fast reactor and 
ZENITH, with AGR and DRAGON to come, are not 
as complex as the American systems which also 
include uranium-molybednum and _ uranium- 
zirconium alloys as well as a_ considerable 
quantity of enriched oxide and cermet. American 
canning materials are more varied than British 
ones, to date at least, with extensive use of stain- 
less steel and zirconium. Some of the associated 
problems are bound to try British brains and 
ingenuity in due course. Whether Britain ever 
goes into significant use of zirconium or not, it 
seems at present quite probable that Britain will 
have to learn to deal with stainless steel or 
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beryllium cans, or both, depending on the 
development of the AGR. And there is the 
problem of handling the fuel of Dreadnought 
and other submarines. 


Simplicity or Multiplicity 

Whereas Britain to date manages to get by largely 
by the use of nitric acid as fuel solvent, the Americans 
use for different fuels hydrofluoric acid, sulphuric 
as well as nitric acid and ammonium fluoride and 
aqua regia. Some of the problems already being 
tackled in the United States may be ours in the not 
too distant future. Another basic difference between 
ourselves and the scene in America is that whereas 
over here to date spent fuel processing has been a 





monopoly of the UKAEA, in America, much of 
the plant has been operated by private chemical 
industries for the USAEC. The main purpose of a 
recent symposium was to pass on to all interested 
firms in America much of the technical data and 
know-how which the USAEC and its factory opera- 
tors have acquired in the art of active fuel element 
processing. The USAEC state quite clearly that 
they will process spent fuel elements only so long as 
reasonably priced commercial reactor fuel-element 
processing services do not exist. The Commission 
has no desire to compete with private enterprise and 
would like to get out of the business as soon as 
possible. Currently America intends to process all 
the fuel elements at four different sites which can 
concentrate on a limited range of problems. 


To Dissolve Corrosion Resistance 

Some of the problems which beset chemical and 
plant engineers in dissolving current American 
fuel elements are a direct result of the type of 
reactors in which America has specialised. Many of 
her reactors and especially their fuel elements operate 
under very corrosive conditions and hence the cans 
have been made highly resistant to corrosion by 
aqueous solutions. This means, conversely, that 
when the time comes to dissolve the fuel element 
unusual techniques and quite often powerful chemical 
reagents may have to be used to achieve the objective. 
A further complication comes from the physical 
form of the fuel elements. Complex forms are often 
not suitable for simple decanning, such as ripping 
off the sheath, as done with British Calder Hall fuel 
elements. This accounts for the American practice 
of completely dissolving can and fuel by acid or 
other solutions. The fuel is often oxide and so not 
very soluble in simple chemicals. The can is fre- 
quently zirconium or stainless steel, which is not 


Fig. 1 (left) Flow sheet 
of the Hanford mech- 
anical handling cell, in 
which large fuel elements 
may be de-jacketed or 
reduced to small pieces. 


Fig. 2 (right) Geometric- 
ally safe containers for 
concentrated uranium 
solutions and fuel dis- 
solvers guard against 
heterogeneous criticality. 


Fig. 3 (left) To break 

the thermal bond, the 

fuel can is hydraulically 

expanded and the fuel 

pushed out of the stain- 
less steel tube. 


readily soluble in non-corrosive liquids. Much experi- 
mental work is concerned solely with practical ways 
and means of getting nuclear fuels into solution 
ready for extraction by known techniques and 
methods. This means getting the uranium, thorium 
or plutonium into nitrate form. Conversion from 
there on to metal is a well understood subject. The 
division of labour in the Commission's four fuel 
processing centres is the following. Idaho deals 
with all highly enriched fuels but does not handle 
plutonium. Low enrichment fuel below about 5 per 
cent is to be processed at Hanford, where the main 
plutonium reactors and extraction facilities are sited. 
Oak Ridge has a rather mixed bag of thorium fuels, 
foreign 20 per cent enriched uranium-aluminium 
alloy types and some stainless steel clad forms using 
low enrichment. Savannah River is expected to 
deal with intermediate grades of enrichment, and 
possibly natural fuel from Canada. Inserts and 
instrumentation have been installed in the dissolvers 
to ensure safety from criticality. 


Mechanical Handling 

Although the Hanford plant, a reconstructed 
wartime facility now operated by the General 
Electric Company, is designed for predominantly 
chemical handling of irradiated fuel elements, a 
certain amount of mechanical handling is neces- 
sitated by safety requirements. The chemical 
treatment vessels are designed for safe nuclear 
geometry, and thus have limited dimensions. Some 


of the more elaborate or large-size fuel elements 
cannot be accommodated within these dimensions, 
and must be reduced to manageable size. A mech- 
anical cell is incorporated in the plant for the purpose. 
Fig. 1 illustrates the flow of work in the mechanical 
cell. Operation of the cell is flexible and routing 
is determined to suit any given design of fuel element. 
The cell is box-shaped and water-filled. Stainless 
steel plate lining serves to reduce the amount of 
radioactive build-up and aids decontamination. 
Fresh fuel elements are loaded into the cell from 
above and received by the main manipulator—a 
device similar to a miniature bridge crane. 
operations are carried out under visual observation 
and windows and mirrors are installed for the 
purpose. (L. L. Zahn, jr.: Receiving, Storage and 
Mechanical Treatment Operations at Hanford, 
USAEC TID-7583.) 


Geometric Criticality Control in Dissolvers 


Concepts of dissolver geometry designed to avoid 
accidental criticality are shown in Fig. 2. The 
design is based on the assumption of heterogeneous 
criticality as the danger arising from the dispersal of 
fine uranium oxide particles throughout the dissolver 
cannot be ignored. To secure large solution-volume 
within the confines of hot-cells, slab reservoirs may 
be constructed in straight line, serpentine or folded 

metries. Two alternate geometries are shown 
or the fuel crib; a vertical cylinder and a flat tray. 
Each crib has a capacity of about 25 tons of uranium 
per year. The transfer device between the fuel crib 
and solution reservoir may be an air pressure pump, 
gas lift, or deepwell turbine pump. (A. M. Platt: 
Chemical Processing of Power Reactor Fuels by the 
Hanford Atomic Products Operation, USAEC 
TID-7583.) 


Dejacketing SRE Fuel Rods 


A unique hydraulic dejacketing machine is now 
undergoing tests prior to installation at the Oak 
Ridge National Laboratories. The machine was 





developed for the power reactor fuel processing 
pilot plant, and will be used to remove the cans from 
the fuel elements of the sodium reactor experiment 
(SRE). The elements consist of clusters of stainless 
steel canned low-enrichment uranium oxide rods. 
For good thermal contact between fuel and can, a 
sodium-potassium bonding layer 0-010 in thick is 
used. After dismantling the fuel rod clusters, the 
rod ends are removed with rotary cutters. The 
stripping leaves a simple stainless steel tube filled 
with uranium. The tubes are fed into the hydraulic 
dejacketing machine shown in Fig. 3. The machine 
plugs the ends of the tube mechanically and kerosene 
at a maximum pressure of 3,000lb per sq. in is 
admitted. The oil pressure expands the stainless 
steel jacket, increasing the tube diameter by about 
0-002 in, thus breaking the thermal bond. A ram 
then pushes the uranium oxide slugs clear of the 
jacket and a winding mechanism collapses the empty 
tube into a spiral ribbon for disposal. If the fuel 
tubes are distorted or damaged and will not respond 
to hydraulic dejacketing, an auxiliary machine using 
plow-cutters can be used instead. (C. D. Watson, 
J. B. Adams, et al.; Mechanical Processing of Spent 
Power Reactor Fuel at Oak Ridge Nationa! Labora- 
tory, USAEC TID-7583.) 


Fuel From Chalk River 


Savannah River has been assigned to ve 
the fuel of the research reactors NRX and NRU at 
Chalk River. To transport the 11 ft long fuei 





i 








elements by rail, a special 70 ton cask has been 
constructed. The external shape resembles a very 
large transformer, with integral cooling fins to 
remove decay heat during transit. The present 
requirements of cask design are that the fuel 
elements or their cladding should not melt even if 
all water should be lost from the cask, and all 


mechanical i it such as blowers or circulators 
fail. Fuel ts from the Enrico Fermi fast 
breeder reactor, desi by Power Reactor Develop- 
ment Corporation }, will be transported to 


the Savannah t by similar casks. (J. W. Langhaar: 
Mechanical Handling of Chalk River and PRDC 
Fuel, USAEC TID-7583.) 


Programme for Eurochemic 


Although originally designed to process 100 tonnes 
of uranium a year, Eurochemic’s fuel element 
reprocessing t at Mol, Belgium, has since been 
redesi . Instead of a full scale production plant, 
the Mol facility will be on a pilot scale, intended 
for the development of suitable processes for Euro- 
pean conditions. The capacity is fixed for 350 kg 
of uranium a day without any consideration of yearly 
capacity. Canning materials encountered in the 

atomic energy programmes are alu- 
minium, magnesium, zirconium and stainless steel, 
with various degrees of alloying. The pilot plant 
will iment with uranium fuel in metallic or 
oxide form, or mixed with molybdenum or zir- 
conium. The maximum enrichment envisaged at 
present is 5 per cent. Mechanical handling equip- 
ment will be installed sufficient to dismantle complete 
fuel assemblies for pressurised water or boiling water 
reactors. The estimated cost of the plant is $20 
million, and it is believed that for an extra 
$5 million the capacity could be raised to 1 tonne 
per day. (E. Detilleux: Eurochemic, its History 
and Program, USAEC TID-7583.) 


Jerked Bed Ion Exchange Processes 


Ion exchange as a batch process is already well 
established in such fields as water treatment, ion 
recovery, uranium extraction and the separation of 
rare-earth elements and isotopes. Predominantly 
batch processes are used in which the ion-exchange 
resin undergoes a cyclic reversal of operation. 
The disadvantages are that only part of the resin 
is employed in useful separation at one time, and a 
cyclic variation in the concentration of the product 
results. The disadvantages are overcome if the ion 
exchange is operated on a continuous basis. Con- 
tactors suitable for solid-liquid exchange fall into 
three classes: fixed bed, moving bed and mixer- 
settler devices. A particularly suitable solution to 
a continuous ion exchange is the Higgins apparatus 
showns chematically in Fig. 4. The apparatus is 
known as the “ jerked-bed”’ contactor in which 
the resin flow is upwards, and counter-current contact 
is accomplished in an intermittent procedure approx- 
imating continuous conditions. The apparatus 
consists of a loop, one side of which is the ion- 
exchange column proper and the other side the 
resin regenerator column. After a period of several 
minutes the solution flows are stopped and suddenly 
applied hydraulic pressure is used to circulate the 
resin in stages between the main and the auxiliary 
columns. The advantages of such a system are that 
the solution downflow may be large as it is not tending 
to fluidise the bed, that the arrangement of the resin 
particles is substantially the same throughout the 
cycle, and that the product flows are almost con- 
tinuous. (K. R. Poole: “lon Exchange Reviewed 
as a Continuous Process,” AERE Report R3022, 
HMSO, 2s 6d) 





Notes and News 


Staff Recruitment for Berkeley Laboratories 
Completion of the Berkeley Nuclear Laboratories 
will take the CEGB one step closer to self-sufficiency 
in power station design. When completed towards 
the end of the year, the laboratory will undertake the 
“ Board’s experimental nuclear research and develop- 
ment programme,” which includes construction of 
experimental rigs for power reactor projects; pressure 
vessel, gas circuit, and expansion bellows design; 
reactor control and instrumentation; control rod 
drives: radiation detection and measurement; 
experimental and theoretical reactor physics; and 
irradiated fuel processing techniques. Work will 
centre primarily on the gas-cooled reactor, but some 
advanced systems will also be investigated. Staff 
recruitment for the laboratories is already in progress. 
The Board's independent venture into reactor develop- 
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ment and design will obviate the need for integrated 
nuclear consortia. Construction of later stations 
may be handled by a system of subcontracting similar 
to that used in the conventional field. 


Stray Proton Beam at CERN 


Based on an examination of the magnetic fields 
sutrounding the CERN proton synchrotron, two visit- 
ing scientists predicted that a stray beam of 25 GeV 
es would be found outside the main circulating 

. The secondary beam would leave the vacuum 
chamber some 20 metres from the first scattering 
target, and would be kept close to the vacuum 
chamber by the strong field of the synchrotron’s 
magnets. The prediction was verified by placing 
emulsion plates in the expected path of the beam, 
reports the CERN Courier. The experimental 
hall is now being modified to admit the secondary 
beam for future experiments, giving an unexpected 
bonus to the proton synchrotron group. 


Fast and Suspension Reactors Studied by Euratom 


Euratom’s general report for 1960, published on 
18 April, announces that a contract has been signed 
with KEMA, the Dutch electrical manufacturers, to 
study the homogeneous suspension reactor concept. 
Code name of the project will be Suspop. Previously 
it was announced that Euratom will sponsor studies 
of the organic liquid cooled heavy-water moderated 
reactor under project OrGet (Atomic Review, 
19 Feb. 1960). Finally, Euratom indicates par- 
ticular interest in fast reactors and is planning to 
construct a critical assembly as a first step. With 
significant financial participation in the OEEC 
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completed. The study substantially confirms the 
British estimates of cost, with the significant difference 
that conventional power is considerably more 
expensive in Denmark than in Britain. The single 
reactor 175 MW(e) station would cost £112 per 
installed kilowatt capacity, with a net generating 
cost of 068d per kWh. Under similar assumptions 
of financing the latest conventional stations in 
Denmark would produce power at 0:-60d per kWh 
based on current coal prices. The margin between 
conventional and nuclear power generation appears 
to be significantly lower in Denmark than in the 
United Kingdom. The corresponding CEGB esti- 
mates are about 0:74d for Hinkley Point, and 
0-51 to 0-54d for the latest thermal plants. According 
to Danatom sources, the explanation for the lower 
capital cost of their single-reactor station lies in 
cheaper civil engineering in Denmark. The first 
CEGB stations cost between £125 and £130 per 
installed kilowatt capacity, although the stations 
are double the size of Beta. 


Design Parameters 


Many Beta features are similar to those of early 
CEGB power plants and the reactor externally 
resembles Hunterston. A notable exception is the 
gas circulator. An axial, single stage blower with 
variable blade-angle is used, the design of which was 
derived from a standard low-pressure boiler-draft 
fan of Danish manufacture. It is claimed that the 
full-load efficiency of the fan is 90 per cent, and even 
at 65 per cent load the performance does not deterior- 
ate below 80 per cent efficiency. A 21m diameter 
pressure vessel with bottom charging is used. Six 
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projects DraGon for height-temperature reactor 
development and the Halden study of boiling heavy- 
water reactors, the scope of Euratom’s research 
activities is beginning to resemble that of the 
USAEC. 


Steps to Prepare Europe for Vast Power Plans 

In spite of disappointing results with the US- 
Euratom invitation for power reactor projects last 
year, Euratom’s forecast for the future of nuclear 
energy is bubbling with optimism. The conclusion 
of an extensive study is that by 1980 there may be 
40,000 MW(e) of installed nuclear capacity in the six 
Euratom countries, that is 125 Bradwell-size power 
stations. This is more than the total present day 
generating capacity available in Euratom countries. 
In spite of excessive costs today, Euratom urges the 
member countries and electrical manufacturers to 
maintain a minimum nuclear power plant programme 
in order to be ready for the demands of large con- 
struction projects in the near future. As the time 
span is only 20 years, Euratom is considering imme- 
diate steps for the encouragement of the necessary 
financial and industrial effort and the training of 
qualified staff. 


Enriched Oxide Fuel for Halden 


Uranium oxide enriched to 1-5 per cent arrived at 
the works of AB Atomenergi of Sweden by air freight 
from America. The company received the contract 
to fabricate fuel elements for the second core loading 
of the Halden boiling heavy-water reactor. The 
reactor has operated at a power level of 5 MW on the 
first loading which consisted of natural uranium. 
The new core will bring the reactor to the design 
level of 20 MW(t) (Atomic Review, 8 Jan. 60). Raw 
uranium oxide was supplied by Mallinckrodt Nuclear 
Corporation of St. Louis, Missouri. 


Danatom Verify UK Reactor Costs 

Fitting into the British line of reactors somewhere 
between Bradwell and Hunterston, Danatom’s gas- 
cooled reactor design study Bera has recently been 
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dual-pressure heat exchangers provide steam for two 
turbo-alternators. Principal parameters of the plant 
are listed below. Danatom is an association for 
the industrial development of atomic energy, and 
is charged with the design and eventual construction 
and operation of power, process heat, and propulsion 
reactors. 


Pressure vessel diameter ss . 2im 


Core diameter and heigh F 14-7 m, 8:8 m 
Canning material a . . Magnox 
Power density, average eid . 2-19 MW per tonne 
Can surface temperature, max.. . = 6: CR ie 
Coolant .. at aa ye .. Carbon dioxide 
Coolant temperature, exit at 57 per cent 

flattening radius ke ba in eae 
Average burnup, with axial shuffing .. 3,600 MWD per tonne 
Heat exchangers, number cs he 
Circulator power, each .. e .. 2:24MW 
Steam conditions at stop valves 

High pressure an a .. 676 Ib per sq. in 

685° F 


Low pressure .. 142 Ib per sq. in 
688° F 


Overall thermal efficiency 30-5 per cent 
Cost estimate: 
Contingency .. nn or 7 per cent 
Engineering and supervision ore wes “ 
Tax, insurance during construction.. 1 ,, ‘i 
Interest on progress payments ‘uk a 
Total cost ‘ ‘4 as £20 million 


Reactor Notes 

Record Tubes for Hanford: The latest plutonium 
production reactor at Hanford will use a pressure- 
tube heavy-water core. Zirconium tubes of record 
size, 57 ft long, weighing 425 Ib, have been produced 
in a joint venture by Allegheny Ludlum Steel, the 
Budd Company, and Tube Reducing Corporation. 

Excavation at Saxton: Construction has started on 
the experimental power reactor for the Saxton 
Nuclear Experimental Corporation. Sponsored by 
utility companies, the Westinghouse reactor will be 
used for studies of economic power generation. 

New Reactor for Tower Test: Experiments to deter- 
mine the atmospheric backscattering from airborne 
reactors using split shielding are carried out at the 
tower shielding facility of the USAEC. A new 
5 MWi(t) reactor TSR-2, replacing the dismantled 
TSR-1, has achieved criticality early in April. 
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| NUCLEAR POWER STATIONS 
ASSISTANT INSTRUMENT ENGINEERS required for 


. . . . 

. { training with a view to ultimate employment in a nuclear 
power station on the maintenance of a wide variety of 
instrumentation. 


Previous experience of instrument work is not essential 
but qualifications leading to corporate membership of the 
Institution of Electrical and/or Mechanical Engineers are 
required. 


Each successful candidate will be required to attend train- 
* ing courses which might extend to 12 months. Theoretical 
instruction would include nuclear technology, electronics 
and instrument engineering. The practical training would 
be on instrument work at a nuclear power station. 


Initial salary within the range £1,090—£1,300 p.a. 


Applications, stating age, qualifications, experience, 
present position and salary, should be forwarded to Personnel 
Officer, 24-30, Holborn, London, E.C.1, to arrive not later 
than 9th May. 


Please mark envelopes ‘“‘ Confidential Ref. ENG/154.” 
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; HOSPITAL 
BUILDING SHEFFIELD REGIONAL 


4 HOSPITAL BOARD 


| PROGRAMME 
ARCHITECTS 
ENGINEERS 
QUANTITY SURVEYORS 


F The Board require additional professional and technical staff to deal with a 
substantial expansion of the hospital building programme. This offers 
exceptional opportunities to those interested in contemporary design in a 
variety of buildings ranging from staff housing to the design of complete 
new hospitals. Promotion prospects are bright and to those with creative 
ability and enthusiasm a worthwhile career in a highly rewarding field is 
assured. 


iS The Board’s Headquarters are three miles from the City centre on the 
& edge of the Derbyshire moors. Working conditions in modern drawing offices 
fa are excellent. Canteen and social facilities are available. Posts are super- 
] annuable and mileage allowances will be paid to approved car users. 


Vacancies exist for: 


i , Post Salary Scale 

5 Assistant Regional Architect \ Sena to be determined 
i Principal Assistant Architect £1666/2035 per annum 

f Senior Assistant Architects ) 

& Senior Assistant Quantity > £1300/1600 per annum 
a Surveyors f 

be Assistant Architects 

E Assistant Quantity Surveyor } £905/1310 per annum 

a Architects should be members of the R.I.B.A. and Quantity 


Surveyors members of the R.I.C.S. Commencing salaries for new 
entrants at minimum of the scale. 


Vacancies also exist for Heating and Ventilating Engineers. 
Starting salary of £1160 for A.M.1.Mech.E., and £910 for 

A.M.1H.V.E. ing salaries for Engineering Draughtsmen 
vary from £550 to £1030 according to qualifications and experience. 


Professional staff interested in an appointment in the hospital service should 
apply within ten days to the Secretary, Sheffield Regional Hospital Board, 
Fulwood House, Sheffield, 10. Applications should state qualifications, 
age, experience and post(s) in which interested, and should include the 
names of two persons to whom reference may be made. 
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Appointments 


Section 


PUBLIC APPOINTMENTS 


MANCHESTER CORPORATION 
WATERWORKS UNDERTAKING 


JUNIOR ASSISTANT ENGINEER (ELECTRI- 
CAL) required. Salary APT I (£610/765) according 
to qualifications and experience. Age 22/26. 

Applicants should have served a recognised 
engineering apprenticeship, with subsequent D.O. 
experience, and preferably have H.N.C. or equivalent 
qualifications. 

The position offers interesting all-round experience 
in the maintenance of installations (domestic, 
pumping stations, control schemes, etc.) situated in 
Manchester, at headworks, and on aqueducts; also 
in the design, construction and commissioning of 
electrical installations for large plants to be con- 
structed 

Applications, stating age, education, training, 
qualifications and experience to be sent to the 
ENGINEER AND MANAGER, WATERWORKS 
DEPARTMENT, TOWN HALL, MANCHESTER 2, 
by the 16th MAY, 1960 B 886 


CITY OF NOTTINGHAM 
APPOINTMENT OF 
CITY ENGINEER 
AND SURVEYOR 


Applications are invited from persons who have the 
necessary experience and qualifications for the 
appointment of CITY ENGINEER AND SUR- 
VEYOR at a salary of £3340 rising by one increment 
of £115 and two further increments of £110 to £3675 
per annum. 

The gentleman appointed will be required to 
devote the whole of his time to the duties of the 
office and will not be permitted to hold any other 
appointment or engage in any other work. 

he appointment carries superannuation and the 
selected applicant will be required to pass a medical 
examination and to contribute to the Superannuation 
Fund. 

Applications stating age, previous experience and 
present position accompanied by two testimonials 
and the names of two persons ty whom reference can 
be made must be delivered to me not later than the 
last post on the 18th May in an envelope endorsed 
“CITY ENGINEER.” 

T. J. OWEN, 
TOWN CLERK. 
THE GUILDHALL, 


NOTTINGHAM B 855 





UNIVERSITY OF MANCHESTER 


Applications are invited for the posts of SENIOR 
LECTURER and LECTURER IN ENGINEER- 
ING (MECHANICAL). Preference will be given 
to candidates with a major interest in Applied 
Thermodynamics or Applied Mechanics, especially 
Theory of Machines. me experience of Mech- 
anical Design would be an advantage. University 
regulations permit teaching staff to read for the 
degrees of M.Sc. and Ph.D. The salary scales (at 
present under review) per annum are as follows : 
Senior Lecturer, £1700 to £2050; Lecturer, £900 
to £1650. Membership of F.S.8.U. and Children’s 
Allowance Scheme. [Initial salary according to 
qualifications and experience. Applications should 
be sent not later than May 7th, 1960, to the 
REGISTRAR, THE UNIVERSITY, MANCHES- 
TER, 13, from whom further particulars and forms 
of application may be obtained. P| ape by 
airmail letter, in the first instance, wil considered 
from overseas candidates. B78 


THE 





SCIENTIFIC OFFICER 


DSLR. ROAD RESEARCH LABORATORY, 
SCOTTISH BRANCH, THORNTONHALL, NR. 
GLASGOW, requires SCIENTIFIC OFFICER 
(PHYSICIST OR ENGINEER) for research on soils 
in relation to road construction. Present work 
mostly concerned with compressibility properties of 
peat. Qualifications: Ist or 2nd Class Hons. degree 
in Physies or Civil Engineering and, preferably one 
or two years’ experience. Salary =~ 4 (Men), 
£615-£1000. Housing accommodation for married 
officers probably available in East Kilbride. Forms 
from INISTRY OF LABOUR, TECHNICAL 
AND SCIENTIFIC REGISTER (K), 26 KING 
STREET, LONDON, 8.W.1, quoting A Oe as 


WARWICKSHIRE EDUCATION 
COMMITTEE 


MID-WARWICKSHIRE COLLEGE OF 
FURTHER EDUCATION 
WARWICK NEW ROAD LEAMINGTON SPA 
PRINCIPAL: H. M. Marklew, M.s« 


ENGINEERING DEPARTMENT 


A.M.I.ELE 


Applications are invited for rhe following full-time 
appointments, duties to commence on September Ist 
1960 

SENIOR LECTURER. Candidates must have 
graduate or equivalent qualifications, good industrial 
experience, and lecturing experience at H.N.C. or 
vost-H.N.C. level in either MECHANICAL or 

*RODUCTION ENGINEERING subjects. Experi- 
ence in Management Subjects or Metrology may be 
of advantage. The post will involve a substantial 
share in de etnentel administration 

LECTURER IN MATHEMATICS to H.N.C. level 
Candidates should have graduate qualifications and 
oxtensive experience in teaching of Mathematics to 
technical students. Ability to take Physics to 
G.C.E. “A” level and responsible experience in these 
subjects through a range of courses would be advan- 
tages. 

LECTURER IN PRODUCTION ENGINEER- 
ING to take Workshop Technology and associated 
subjects, including Workshop Practice, to H.N.C 
and Final C.G.L.1. level. Candidates should have 
post-H.N.C. qualifications and good industrial 
experience. A sound knowledge of machine tools 
and processes, and ability to take high level practical 
work is required. 

GRADE “B” ASSISTANT TO TAKE ELEC- 
TRICAL INSTALLATIONS subject to at least 
C.G.L.1. “ B” Certificate level. Candidates must be 
adequately qualified and have good industrial experi- 
ence, and must be able to deal with practical instaila- 
tion work. Ability to offer ancillary subjects, or 
additional mechanical craft subjects, would be an 
advantage. 

GRADE “B”™ ASSISTANT TO TAKE AGRI- 
CULTURAL ENGINEERING for €.G.L.1. course 
260 and 261. Candidates should have Engineering 
or Agricultural Engineering qualifications and wide 
experience in the repair and overhaul of tractors 
and Agricultural machinery, including the setting 
of equipment in the fleld. A sound knowledge of 
workshop processes including welding is required. 

Salary in accordance with the Burnham fee hnical 
Report, viz., Senior Lecturer, £1550 by £50 to £1750 
per annum; Lecturer, £1370 by £35 to £1550 per 
annum; Grade “ B,” £700 by £27 108. to £1150 per 
annum. In the latter case, suitable additions to 
minimum will be made for appropriate industrial or 
teaching experience, or qualifications. 

Application forms and further details are obtain- 
able from the PRINCIPAL and should be returned 
within two weeks of the appearance of this advertise- 
ment, 

N. A. ¥. YORKE-LODGR, 
COUNTY EDUCATION OFFICER. 
B 873 


CENTRAL ELECTRICITY GENERATING 
BOARD 


EASTERN DIVISION 
Applications are invited for the following appoint- 


ment :— 
3RD ASSISTANT ENGINEER (CIVIL AND 
MECHANICAL), DIVISIONAL. ELECTRICAL 
DEPARTMENT (DESIGN AND CONSTRUC- 
TION SECTION), DIVISIONAL HEAD- 
QUARTERS, COCKFOSTERS. 
§ y N.J.B., Class AX/DX, Grade 5, £1090 by 
£25 to £1215/£1320 per annum plus London Weight- 


ing. 

The successful applicant will be required to 
supervise contractors in the construction of civil 
engineering works for transmission substations. 

Applicants should have received training in civii 
and/or mechanical engineering and have experience 
in the construction of substations, and should 
preferably intend to qualify for Associate Member- 
ship of one of the Institutions of Civil, Mechanical or 
Electrical Engineers. 

Experience in the construction of transmission 
lines on steel towers would be an advantage. 

Apply by 7th May, 1960, quoting Staff Vacancy 
No. 1319, giving age, details of qualifications and 
ex nee, to the CONTROLLER, CENTRAL 
ELECTRICITY GENERATING BOARD, EAST- 
ERN DIVISION, WEST FARM PLACE, CHALK 
LANE, COCKFOSTERS, BARNET, —. 
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60 MW EXPERIMENTAL DIRECT CURRENT PROJECT 


A research project on Direct Current Transmission is about to be started which 
will provide a unique opportunity for engineers and scientists to gain experience in 
and contribute to a valuable new field of work. 

The present position is that although Direct Current Transmission Systems have 
attractive technical and operational features they compare unfavourably from the 
points of view of flexibility, reliability and except for certain applications, 
economics. It is these aspects which will be examined. 


The Transmission Systems Section of the Applications Branch is, therefore, 
setting up an experimental 70 kV six-pulse direct current scheme of 63 MW in a 
laboratory at Acton Lane “‘ A ’’ Generating Station, London, N.W.10. Initially 
the transmission scheme will be arranged with the rectifier and inverter ends 
* back-to-back ” for experimental work and then used as a practical transmission 
link at a major sub-station, in place of an existing alternating current tie. 

ELECTRICAL AND ELECTRONIC ENGINEERS AND PHYSICISTS 
with either Honours Degrees or Higher National Certificates are required for 
the project team. Applicants should preferably have experience of either mercury- 
pool converters, or control systems, or the application of solid state devices, or 
high-voltage engineering. Applications will also be welcome from recently qualified 
men and students who expect to graduate this year. 


Salaries on scales within one of the following ranges, 

according to duties and responsibilities: £1,590— 

£2,045 p.a., £1,245—£1,835 p.a. or, up to £1,350 p.a. 
Applications concerning these appointments, which afford every prospect of 


advancement, should be made to the Personnel Officer, 24/30, Holborn, London, 
E.C.1, stating age, qualifications, experience, present position and salary, by 9th May. 





B 863 





Envelopes should be marked ‘“* Confidential.’’ Ref. ENG/153. 














PMT SEC. 


THE M.O. VALVE COMPANY LTD. 


Invites applications, from suitably qualified staff, for the following :— 


@ DESIGN DRAUGHTSMEN 


For work on 


JiG AND TOOL DESIGN 
VALVE DESIGN 
PLANT DESIGN 


@ ENGINEERS and TECHNICIANS 


For work on 

CIRCUIT APPLICATIONS ENGINEERING 
TEST EQUIPMENT 

MICROWAVE DEVICES 


in 


| 


Hee 


CITY AND COUNTY OF BRISTOL 
EDUCATION COMMITTEE 
BRISTOL TECHNICAL COLLEGE 


The Governors invite applications for following 
osts in Engineering Department, to take effect 
rom ist September, 1960. Applicants should be 
suitably qualified, with industrial and/or teaching 
experience : 

1. LECTURER for National Certificate courses 
with experience at least to O.N.C. level in the 
teaching of Applied Mechanics, Mathematics, 
Heat Engines or Fluid Mechanics. 
LECTURER with sound experience of Work- 
shop and Production Processes able to teach 
Workshop Technology and related subjects to 
National Certificate and City and Guilds courses. 
Duties include responsibility for Machine Shops 
and some oversight of other craft courses and 
workshops. 

. TWO ASSISTANTS (GRADE B) able to teach, 

mainly to City and Guilds courses, subjects 
selected from Engineering Science, Machine 
Drawing, Calculations, Workshop Technology 
and Workshop Practice. 

4. ASSISTANT (GRADE B) to teach Electrical 
Engineering to National Certificate courses and 
to Electrical Technicians (C. & G. Course 57). 

5. ASSISTANT (GRADE B) to teach Radio and 

Television Servicing to City and Guilds courses. 

ASSISTANT (GRADE A or B) to teach Elec- 

trical Installation up to the B Certificate of the 

City and Guilds. 

Salaries: Burnham Technical Scale. Placing on 
Assistant Grade A or B scales dependent on previous 
approved industrial or teaching experience. 

Jetails and application forms, returnable within 
14 days of appearance of this advertisement, from 
REGISTRAR, COLLEGE OF TECHNOLOGY, 
ASHLEY DOWN, BRISTOL 7. B 867 
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CENTRAL ELECTRICITY GENERATING 
BOARD 


MIDLANDS DIVISION 
ELECTRICAL DEPARTMENT 


APPOINTMENT OF ASSISTANT CIVIL 
ENGINEER 


Applications are invited for the position of 
ASSISTANT CIVIL ENGINEER in the Electrical 
Department at Divisional Headquarters for work 
in connection with the construction of high voltage 
Substations. 

Applicants should have technical qualifications 
equivalent to those required for corporate member- 
ship of the Institution of Civil Engineers. Some 
experience of the design and construction of founda- 
tions, reinforced concrete structures, buildings, 
roads and drainage, is necessary, and applicants 
should be capable of carrying out simple ground 
surveys. A working knowledge of the measurement 
of engineering quantities would be an advantage. 

N.J.B. Agreement Conditions; Superannuable 
appointment; Salary within Schedule “ B,” either 
Grade 6 (£925 by £25 to £1050 rising to £1170 per 
annum) or Grade 7 (£840 by £25 to £965 rising to 
£1065 per annum). Grade and commencing incre- 
mental stage according to qualifications and experi- 
ence. 

Apply quoting reference No. 74/60MD on Form 
AE6, available from the DIVISIONAL ESTAB- 
LISHMENTS OFFICER, 53 WAKE GREEN 
ROAD, MOSELEY, BIRMINGHAM 13, not later 
than 13th May, 1960. B 364 


LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE require 
THREE ASSISTANTS GRADE “B” to teach 
(i) electrical engineering subjects to at least 8.3 level; 
(ii) electronics to at least C. & G. final certificate 
level; (iii) mathematics to H.N.C. standard (should 
be graduate in mathematics, knowledge of statistics 
an advantage). Posts (i) and (ii) from September, 
post (iii) as soon as possible 

Graduate or equivalent qualifications, industrial 
and teaching experience desirable. Burnham F.E. 
Salary scale, £700 by £27 10s. to £1150 plus London 
allowance and additions for training and qualifica- 
tions, Increments within scale for experience 

Application forms from SECRETARY at the 
COLLEGE, WANDSWORTH HIGH STREET, 
8.W.18, returnable by 13th MAY. (915) B 859 
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NORTH STAFFORDSHIRE 
TECHNICAL COLLEGE 


STOKE-ON-TRENT 


PRINCIPAL: E. R. PATRICK, Ph.D., B.Eng., 
A.M.I.Mech.E., A.M.1.E.E. 


ASSISTANT LECTURER 


Applications are invited for the appointment of 
a full-time ASSISTANT LECTURER GRADE “A” 
IN MECHANICAL ENGINEERING to commence 
in September, 1960, or as soon as possible thereafter. 
The successful applicant will be required to teach at 
Longton Technical School subjects associated with 
the following courses:—The first year of the Ordinary 
National Certificate course in Mechanical and 
Electrical Engineering, the og ge 
course, and the C.G.L.L. course in Machine Shop 
Engineering. 

Salary in accordance with the Burnham Scale for 
Grade “A” Assistants: Minimum £520 per annum 
rising by annual increments of £27 10s. and one 
final increment of £40 to a maximum of £1000 per 
annum. The starting point on this scale will be 
related to the experience and qualifications of the 
applicant. 

Forms of application may be obtained from the 
PRINCIPAL, to whom they should be returned as 
soon as possible. 

H. DIBDEN, CLERK TO THE shes 

879 





EAST AFRICAN RAILWAYS AND 
HARBOURS ADMINISTRATION 


ASSISTANT MECHANICAL ENGINEER 


Pensionable appointment. Salary £1170-£1755. 
Free passages. Free furnished quarters for first 
tour; thereafter furniture rental is payable. 

Candidates, 25-35 years, must have passed or be 
exempt from Parts I and II of the examination of 
the Institution of Mechanical Engineers and have 
served an apprenticeship with a British railway or a 
firm of locomotive or diesel engine builders, followed 
by at least 4 years’ practical experience in the 
Mechanical Department of such an undertaking. 

Write DIRECTOR OF RECRUITMENT, 
COLONIAL OFFICE, LONDON, 8.W.1, giving 
full names, age, qualifications and experience 
quoting BCD 173/06/D5. B 883 


GOVERNMENT OF BRITISH GUIANA 


MECHANICAL ENGINEER, 
PUBLIC WORKS DEPARTMENT 


To maintain all Public Works Department equip- 
ment including road making equipment and sea 
and river defence machinery. 

Contract appointment. Salary in the range 
£1100-£1400 p.a. Gratuity 22} per cent of salary. 
Free passages. 

Candidates must be A.M.I.Mech.E. or Grad 
I.Mech.E., or exempt from Parts I and II of the 
Institutions’ examination with at least five years’ 
relevant experience. 

Write DIRECTOR OF RECRUITMENT, 
COLONIAL OFFICE, LONDON, 8.W.1, giving full 
names, age, qualifications and experience, quoting 
BCD 112/30/011/D5. B 884 


UNIVERSITY OF LONDON KING'S 
COLLEGE 


TUTORIAL STUDENTSHIP IN 
MECHANICAL ENGINEERING 


A TUTORIAL STUDENTSHIP is offered in the 
Department of Mechanical Engineering. The value 
is £425 a year, with free tuition, from 1st October, 
1960. Applicants must be graduates or about to 
graduate and will be required to read for a higher 
degree and to give a limited amount of assistance 
by demonstrating. 

The successful applicant will be expected to take 
part, under supervision, in research in Refrigeration. 

Particulars and forms from the REGISTRAR, 
KING’S COLLEGE, STRAND, W.C.2, whom 
completed applications should reach not later than 
MAY 20. B 393 


Applicants should have a sound technical background, and be interested in work which may 
produce demanding problems, but which offers variety and scope for initiative and hard work. 


Please write, referring to the vacancy which particularly interests you, and giving details of age 








and experience to: 
GE/C Personne! Officer, 

M.O. VALVE COMPANY LTD. 

Brook Green, Hammersmith, W.6 
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INDUSTRIAL 
PRODUCTION ENGINEERS 


aged 35-45, required to form a team (Gingerbread Group) to be engaged to institute cost reduction 
programmes and projects in the electro-mechanical field. The persons needed must now be in 
senior positions in methods, planning and/or time study departments and must have had experience 
in one or more of the following fields—-materials handling, inspection methods, machine and 
assembly flow-line techniques and plant layout. It is necessary that applicants should have 
full cognisance of low cost manufacturing procedures and techniques. The qualifications required 
in addition to the foregoing are- indentured apprenticeship in electrical or mechanical engi- 
neering and technical education to at least H.N.C. The Company is engaged in a programme of 
planned expansion and the positions offer excellent prospects for advancement, A high starting 
salary and non-contributory pension rights are offered to men of proved drive and ability who 
ean work on their own initiative to institute programmes as envisaged above. Assistance in 
removal will be given to successful applicants where necessary.—Apply in first instance to: 


THE PERSONNEL MANAGER, 


COLLARO LIMITED, 
RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX, 


marked “ Private and Confidential.” 


B 920 

















ENGINEERING ASSISTANTS 


ENGINEERING ASSISTANTS experienced in 
the design of reinforced concrete bridges and other 
structures and capable of supervising Drawing 
Office Staff, are required to fill vacancies in both 
the Senior Engineering Assistant and Group “ C ” 
posts in the salary ranges £1045-£1095 and £990-1034 
respectively. Superannuation Fund; Reduced rates 
of travel and other concessions; 5-day week 

Applications, giving qualifications, age and 
experience, to:— 

CHIEF CIVIL ENGINEER, 
BRITISH RAILWAYS, 
WESTERN REGION, 

PADDINGTON STATION, 


LONDON, W.2. B 875 


IMPERIAL COLLEGE 


SOIL MECHANICS LIMITED BURSARY for 
postgraduate course or research in Soil Mechanics 
Value, £500-£700 p.a. according to experience out of 
which fees must be paid.—Further particulars from 
the REGISTRAR, IVWPERIAL COLLEGE, 
LONDON, 8.W.7. Closing date, June Ist, 1960. 

B 885 


WARWICKSHIRE EDUCATION 
COMMITTEE 


RUGBY COLLEGE OF ENGINEERING 
TECHNOLOGY 


LECTURER IN MECHANICAL 
ENGINEERING 


The continued expansion of the Degree and 
Diploma in Technology Sandwich Courses at the 
College has created a vacancy for a LECTURER 

N THE MECHANICAL ENGINEERING 
DEPARTMENT. New laboratories are being estab- 
lished offering good facilities for research. 

Applications for this post are invited from gradu- 
ates with suitable industrial and academic back- 
grounds. 

Salary scale in accordance with the Burnham 
Technical Report—£1370 by £35 to £1550. For 
persons with substantial experience, the starting 
salary may be above the minimum. 

Further particulars and application forms may 
be obtained from the PRINCIPAL, RUGBY 
COLLEGE OF ENGINEERING TECHNOLOGY, 
EASTLANDS, RUGBY, to whom replies should be 
addressed as soon as possible. 

N. A. Y. YORKE-LODGE, 
COUNTY EDUCATION OFFICER. 
COUNTY EDUCATION OFFICE, 
22, NORTHGATE STREET, 


WARWICK, | B 889 
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CITY OF WORCESTER 
COLLEGE OF FURTHER EDUCATION 
VICTORIA INSTITUTE 


Applications are invited for the following posts 
in the ENGINEERING DEPARTMENT, with 
duties commencing on Ist September, 1960. 

(a) ASSISTANT LECTURERS GRADE B 
(TWO) to teach general engineering subjects up 
to Ordinary National Certificate standard. 

(b) ASSISTANT LECTURER GRADE A to 
teach Electrical Installation practice. 

For (a) graduate or equivalent qualifications and 
industrial and teaching experience are desirable 
and for (6) an appropriate City and Guilds Certificate 
and practical experience. 

Application forms from the DIRECTOR OF 
EDUCATION, 13 HIGH STREET, WORCESTER, 
to be returned by 9th May, 1960. BOL 


UNIVERSITY OF LONDON KING'S 
COLLEGE 


SHELL STUDENTSHIPS IN 
CHEMICAL ENGINEERING 


Value £375 each plus tuition fees. May be held 
for the one-year postgraduate course for the College 
Diploma in Chemical Engineering, or for the first 
year (with possible renewal) of higher degree work. 

Applications are invited from graduates in 
Chemistry or Engineering. Forms must be obtained 
from the REGISTRAR, KINGS COLLEGE, 
STRAND, LONDON, W.C.2, and must reach him 
completed by MAY 26th, 1960. B 869 


BRISTOL COLLEGE OF SCIENCE AND 
TECHNOLOGY 
(COLLEGE OF ADVANCED TECHNOLOGY) 


The Governors invite applications for post of 
LECTURER IN PRODUCTION ENGINEERING 
to teach following subjects to Higher National 
Diploma and Certificate levels :- 

Machine Tools, Metrology, Jig and Tool Design. 

Competence to offer work study and/or automatic 
control of machine tools an advantage. 

Applicants should have an engineering degree or 
equivalent qualification and industrial experience. 

Salary: Burnham Technical Scale 

£1370 by £35 (4) and £40 to £1550. 

Application form and details from REGISTRAR, 

COLLEGE OF SCIENCE AND TECHNOLOGY, 


ASHLEY DOWN, BRISTOL, 7 B 868 
EXPERIMENTAL OFFICERS 
NATIONAL LABORATORY, : ED- 


PHYSICAL 





DINGTON, MIDDLESEX, requires EXPERI- 
MENTAL OFFICERS/ASSISTANT EXPERI- 
MENTAL OFFICERS in Design Office. Work 


involves design of apparatus and experimentation in 
wide range of physics, e.g., very high pressures, 
nuclear physics, optical instruments for experiments 
in animal and human psychology and _ electro- 
mechanical devices for high speed electronic com- 
puters. H.N.C. (Mech. Eng.) or equivalent qualifi- 
cations with design experience. Salary ranges: 

E.O. (at least 26): £1005-£1233; A.E.O. £442 (age 
19) to £710 (age 26)-£880.—Forms from MINISTRY 
OF LABOUR, TECHNICAL AND SCLENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
8.W.1, quoting C338/OA. Closing date 20th MAY, 
1960. B 907 





NORTH pvt ebee — 
COMMITTE 


SCARBOROUGH TECHNICAL COLLEGE 


Applications are invited for the following posts 
to take effect from September Ist, 1960:— 
1, ASSISTANT GRADE B for Electrical Installa- 
tion Courses. Ability to teach elementary 
, Radio an advantage. 
. ASSISTANT GRADE B for Machine Shop 


* <n and Mechanical Craft Practice 
Courses. 

Forms and particulars available from me on 
receipt of stamped addressed envelope. Completed 
forms to be returned by MAY lith, 1960. F. 
BARRACLOUGH, COUNTY HALL, NORTH- 
ALLERTON, B 876 





THE UNITED LIVERPOOL HOSPITALS 
ENGINEERING ASSISTANT 


Applications are invited for the post of ENGI- 
NEERING ASSISTANT to assist the Superintendent 
Engineer. His duties will include the preparation 
of drawings and specifications. Applicants should 
be competent draughtsmen and experienced in heat- 
ing ard ventilating and general engineering work. 
The possession of an appropriate qualification would 
be an advantage. The salary for a person of 21 years 
and with three years’ experience is £550 per annum 
and is on a scale which rises to £750 per annum. 
Terms and Conditions of Service are those of the 
appropriate Whitley Council.—Apply by the 9th 
May, 1960, stating age, qualifications, experience 


and the names and addresses of three persons to 
whom reference may be made to the SECRETARY, 
UNITED LIVERPOOL HOSPITALS, 80, 
STREET, LIVERPOOL 1 


THE 


RODNEY B 916 


scale for experience. 
s.a.e.) from SECRETARY at COLLEGE, POPLAR 


POPLAR TECHNICAL COLLEGE 
GRADE B ASSISTANTS 


Required Se ptember 1960 :— 

TWO GRADE B ASSISTANTS for work with 
National Certificate and/or National Diploma and/or 
©. & G. classes in Mechanical Engineering Dept. 
Burnham FE. salary scale, £700 by £27 10s. to £1150 
plus London allowance £38 or £51; possible additions 
for training and qualifications; increments within 
Application forms (foolscap 


HIGH STREET, E.14, to be returned by 16th May. 


(1011). B 925 





SURREY EDUCATION COMMITTEE 

KINGSTON TECHNICAL COLLEGE 

FASSETT ROAD, KINGSTON-UPON- 
THAMES 


Applications are invited for the following posts 
from September, 1 
DEPARTMENT OF ENGINEERING 

4 SENIOR LECTURERS (in Mechanical, Aero- 
nautical and Electrical Engineering and in Metal- 
lurgy). 

3 LECTURERS (in Mechanical 
Civil Engineering and Mathematics). 

3 ASSISTANTS GRADE B (in Mechanical and 
Electrical Engineering). 
DEPARTMENT OF MANAGEMENT, WORK 

STUDY AND PRODUCTION 

3 ASSISTANTS GRADE B in Production Engi- 
neering (Welding and Automobile Engineering). 

Salary scales for all posts in accordance with the 
Burnham Technical Report, 1959, viz.: 

SENIOR LECTURER: £1550 by £50 to £1750. 

LECTURER: £1370 by £35 by (£40) to £1550. 

GRADE B: £700 by £27 10s. by (£37 10s.) to 


Engineering, 


£1150 
Plus onion Allowance. 


Further particulars for each post and form of 
application from the PRINCIPAL on receipt of 
stamped addressed envelope B 913 


SENIOR LECTURERS 


ARMY SCHOOL OF SIGNALS, CATTERICK, 
YORKS: SENIOR LECTURERS. 1 post in 
Physics and Mathematics and 1 post in Telecommuni- 
cations for men normally at least 30 on May 1, 1960, 
with honours degree, perferably at least 2nd class, in 
(a) Physics or Mathematics, or (6) Electrical Engineer- 
ing or other relevant subject with experience in two 
of the following fields: Telecommunications, elec- 
tronic engineering, computers and electronic data 
transmission. For both posts lecturing ability up 
to approximately university degree standard essential 
Salary: £1550-£1750. Starting salary under Burn- 
ham conditions. Teachers Superannuation. Success- 
ful candidates to take up duty as soon as possible.— 
Write CIVIL SERVICE COMMISSION, BUR- 
LINGTON GARDENS, LONDON, W.1, for appli- 
eation form, quoting 5130/60. Closing date, 
24th MAY, 1960. B 914 





TECHNICIAN 


required at 


ATOMIC ENERGY 
RESEARCH 
ESTABLISHMENT, 
HARWELL 


to assist in developing ultrasonic non- 
destructive testing techniques for flaw 
detection monitoring of the rotors of large 
electrical machine and to work on equip- 
ment for torsional twist measurements, and 
other metrology problems. Duties con- 
nected with the operation of a large power 
plant may be included later. 

Applicants should have served a recognised 
engineering apprenticeship or have had 
equivalent training. 

Experience in ultrasonic testing an advan- 
tage and O.N.C. in Elect. Engineering 
desirable. 

Salary, £925 (linked to age 30)-€1105 p.a. 

Housing and contributory pension scheme. 


Send POST CARD for details to the 


Group Recruitment Officer (1647/26), 
U.K.A.E.A., A.E,.R,E., Harwell, Didcot, 
Berks. B 903 








DRAUGHTSMAN 


required by 


NORTH THAMES GAS BOARD 
AT WESTMINSTER, S.W.1. 


for the design and detailing of reinforced 
concrete structures and foundations 
associated with gas works. 


Higher National Certificate is a mini- 
mum qualification. 


Starting salary according to qualifi- 
cations and experience. 


The appointment will be of a 
permanent nature and the successful 
candidate will be required to join the 
Board's contributory pension scheme. 


Applications, stating age, qualifica- 
tions and experience, should be sent to: 


THE STAFF CONTROLLER 
NORTH THAMES GAS BOARD, 
30, KENSINGTON CHURCH STREET, 


8, 


quoting reference EG/767 
B 922 
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ENGLISH ELECTRIC 


AVIATION LIMITED 
GUIDED WEAPONS DIVISION 
Stevenage, Herts. 


Luton, Beds. 


Electronic — Servo — Mechanical 


We are again increasing our engineering and design effort because 
of the expanding requirements of our major development projects. 
We have the following important positions to fill in our guided 
Weapons design and development organisation, one of the largest 
and most comprehensively equipped in Europe. The Company forms 
part of one of the largest engineering groups in the United Kingdom 
and since the recent is also d with one of the 
largest groups in the New Aircraft iedesten 


WE REQUIRE : — 
ELECTRONIC & SERVO ENGINEERS 10 accept responsibility for the 


design of electrical, electronic and servo control eq 
airborne guid t, ground control and | 
and test gear used for the proving of components, missiles ‘and a 
equipment. 

MECHANICAL ENGINEERS work on the —— and i development 
of ground equipment, with such app g sy . 
handling equipment and packaging. 

ELECTRONIC & MECHANICAL ENGINEERS to work on Guided 
Weapon flight trials and to lead teams of technicians within the field 
trials unit. 

Applicants should have a sound practical design background and be 
of H.N.C. standard. 


ASSISTANCE WITH HOUSING & REMOVAL EXPENSES MAY BE GIVEN 


These positions command progressive salaries as well as the amenities 
provided by a large Organisation. 








Tas 

















Applications should be sent in confidence to Dr. D. A. Layne, 
c/o Dept. C.P.S., Marconi House, Strand, W.C.2, quoting reference 
EG 1396G. 

















COLLEGE OF ADVANCED TECHNOLOGY —- BIRMINGHAM 


Applications are invited for the following poste: 


LECTURERS in MECHANICAL ENGINEERING 


ranging over the subjects of Applied Mechanics, Strength of Materials, Mechanics of Fluids, 
Thermodynamics, Mechanics of Machines or Machine Drawing and Design. Candidates should 
have an honours degree or equivalent, teaching, industrial and/or research experience 


LECTURER in PRODUCTION ENGINEERING 


Applicants should be well qualified technically and professionally and have held a responsible 
position regarding some aspects of production engineering technology in industry. Experience 
in development work and experimentation is desirable with ability to develop subjects such 
as Machine Tools, Metrology and Tool Engineering and other production engineering technology 
to a high level. 


Salary Scales: Lecturers (Men) £1370—£1550 


Further particulars and forms of application from the Bursar, College of Advanced Technology, Gosta 
Green, Birmingham, 4. Applications to be received within 14 days of this advertisement. Please 


quote * K.” 
K. R. PILLING, Clerk to the Governors 
B 901 




















CIVIL ENGINEER 


A major Organisation, with world wide interests, is seeking an experi- 
enced Senior Civil Engineer to take control of their rapidly expanding 
Design Division. 

The position carries important technical and commercial responsibilities 
with a commensurate salary and pension scheme. 


Write to BOX B 921, Offices of Enarnererina. 
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JOHN SUMMERS & SONS 
Limited 
HAWARDEN BRIDGE STEELWORKS 
SHOTTON ~- CHESTER 


require 


1 A BUILDING DEPARTMENT MANAGER 


(Age 35—50) 
2 AN ASSISTANT MANAGER 
GENERAL ENGINEERING DEPT. (30—45) 


3 A COKE OVENS ENGINEER © (30-40) 


4 AN ASSISTANT MECHANICAL ENGINEER 
(3—40) 


Academic qualifications of Degree or H.N.C. standard 
combined with practical experience in medium/heavy 
engineering essential 


Applications, in confidence, to the above address under 
Ref.: R.L.W./E.N.G. 


B 896 














GK 


GROUP RESEARCH LABORATORY 
WOLVERHAMPTON 


The Liaison and Information Division of this Laboratory, which serves a Group of some eighty 
companies engaged in steel making and general engineering, has vacancies for: 
Li/l A TECHNICAL WRITER who will be responsible for the production of a technical 
journal and for writing and producing a six-monthly progress report on the work of the 
Laboratory. Some technical knowledge and the ability to present technical information 
in an interesting and understandable form are required 
Li/2 A LIAISON OFFICER who will be responsible for the technical secretarial work of a 
number of committees, both in the Laboratory and in the Group. He will also be responsible 
for general liaison work including the entertainment of visitors to the Laboratory. 
Applicants for both these posts should preferably be under 30. Applications quoting reference 
=a giving details of age, qualifications, experience, etc., should be addressed to: 
THE RECRUITMENT OFFICER, 
G.K.N. GROUP RESEARCH LABORATORY, 
BIRMINGHAM NEW ROAD, LANESFIELD, 


WOLVERHAMPTON. B 895 











BRITISH OXYGEN 
GASES LTD. 


are anxious to strengthen their 


OUTSIDE REPRESENTATION 


in the inert gas shielded welding field. 
Applicants should be under 28 years of age, 
preferably single and be prepared to live 
anywhere in the British Isles. They should 
be of G.C.E. educational standard and 
possess some specific electrical knowledge. 
An engineering background and experience 
of inert gas welding would be an advantage. 


DESIGN ENGINEER 
AND 


DESIGNER DRAUGHTSMAN 


required to join group in North London 
engaged in the design of special purpose 
machinery and fine mechanisms for mass 
production of light engineering products. 
The work is interesting, gives scope for 
initiative and has excellent prospects 


Applicants should have a minimum of 
H.N.C. Mechanical Engineering and prefer- 


Write stating full details to: 
ably some experience in mechanical design f 


PERSONNEL MANAGER, 
BRITISH OXYGEN GASES LTD., 
Apply giving details of experience, quali- SPENCER — = JAMES'S PLACE, 

SW 
destlons, ate. 00 BOX BS#2, Oflces of ONDON, 8.W.1. 


ENGINEERING. 


B 8738 











ADMIRALTY 
NAVY WORKS DEPARTMENT 


ARCHITECTURAL AND CIVIL 
ENGINEERING ASSISTANTS 


Vacancies exist in Navy Works Department 
Drawing Offices for Architectural and Civil Engineer- 
ing Assistants as shown. Posts are non-pensionable. 
Opportunities for transfer to Established staff will 


occur. 
ENGINEERING ASSISTANTS. 

Vacancies exist at Pinner (Middlesex), Portsmouth, 
Devonport, Live: , Chatham, Rosyth, Greenock, 
Macrihanish and Glen Douglas, and occur at Estab- 
lishments elsewhere in the United Kingdom from 
time to time. 

Applicants must be competent Draughtsmen 
and experienced designers in one or more of the 
following types of civil engineering works :—Struc- 
tural steelwork; reinforced concrete; dock and 
harbour works; airfield construction; oil fuel 
schemes; roads, rail services and water supplies 
O.N.C. or equivalent qualification. For the posts 
at Macrihanish and Glen Douglas preference will be 
given to candidates with surveying and setting out 
experience. 

ARCHITECTURAL ASSISTANTS. 

Vacancies exist at Pinner (Middlesex), and Ports- 
mouth. Applicants must be competent Draughts- 
men and will be required for work with Professional 
Architects on the preparation of designs for a wide 
range of new works, including new housing designs 
and estate layouts; all forms of accommodation; 
specialised technical buildings and industrial build- 
ings in H.M. Dockyards. Preference given to candi- 
dates studying for professional qualifications 

SALARY: (National Rate—subject to slight 
variation dependent on location): starting from 
£550 p.a. (at age 21) to £760 p.a. (28 and over): 
maximum of scale—£875 p.a. Opportunities occur 
for promotion to Leading grade—salary maximum 
£1025 p.a. National Rate. 

Five-day week; Annual Leave 18 days rising to 
22 after 10 years 

Consideration will be given to successful candidates 
being granted assistance to obtain professional or 
technical qualifications. 

Candidates, who must be British subjects, are 
invited to apply, in writing, (giving details of experi- 
ence) to DIRECTOR GENERAL, NAVY WORKS, 
ADMIRALTY, CHAMBERLAIN WAY, PINNER, 
MIDDLESEX 


Interview will be arranged locally B O15 





ENGINEERING DRAUGHTSMAN 


ENGINEERING DRAUGHTSMAN, salary in range 
of £750-£1000 p.a. Requirement is for a sound 
general engineering background with technical 
design experience supported by practical training. 
Applicant should have full appreciation of services 
distribution, heating and ventilating fundamentals 
and associated equipment. Age unimportant but 
essential that applicant should be active and alert. 
Write to CHIEF ENGINEER, THE LONDON 
HOSPITAL, WHITECHAPEL, E.1. B 926 





APPOINTMENTS OPEN 


DEVELOPMENT ENGINEER 


sition for a young man with a 


An interesting 
Engineering 


degree or equivalent qualification in 
or Physics. 

We want a man who has sufficient basic knowledge 
of electricity, physics and practical engineering to 
be able to tackle a new problem intelligently and 
who has the initiative and drive to find a solution. 

The job involves the development and testing of 
new techniques and equipment for a variety of 
automatic arc welding processes. 

The successful applicant will have the opportunity 
of gaining a thorough knowledge of the latest 
automatic welding methods used in industry while 
at the same time working in a factory producing a 
wide variety of machines and automatic control 
equipment. 

Welding experience or metallurgical knowledge is 
not essential. The post offers excellent opportuni- 
ties for advancement. Pension Scheme.—Apply in 
writing to the MANAGER, A.W.D.D., QUASI-ARC 
LIMITED, GATESHEAD. B 871 





DESIGNER 


DESIGNER, with practical experience of rubber- 
to-metal pumps, to assist with further development 
of successful range of pumps. Must have at least 
H.N.C. or equivalent and knowledge of elastomers 
and rubber-to-metal bonding. Salary in the range 
of £1100 according to experience. Good superannua- 
tion scheme.—BOX B 866, Offices of ENGINEERING. 





ENGINEER DESIGNER 


Engineer- Designer urgently required for interesting 
work in the production of Aluminium and/or Novel 
Material Tanks for transport and airfield fuelling 
operations. Good salary and Pensions scheme 
BOX B 862, Offices of ENGINEERING. 


MECHANICAL ENGINEERS 


Light Engineering Company in Chessington invites 
applications from QUALIFIED MECHANICAL 
ENGINEERS for the position of Estimator, prefer- 
ably with experience of Air Pumps and Compressors. 
Age 30-45. Pensions and Life Assurance Scheme in 
operation.—Write in strictest confidence, giving 
full details and present salary, to the SECRETARY, 
SIEBE, GORMAN & CO., LTD., DAVIS ROAD, 
CHESSINGTON. B 860 





[Supplement] 29 April 1960 ENGINEERING 


ASSISTANT ELECTRICAL ENGINEER 


Consulting Engineers in Westminster require 
ASSISTANT ELECTRICAL ENGINEER, age about 
25 to 30, with good training, first class education 
and degree or Graduateship of 1.E.E.—BOX B 918 
Offices of ENGINEERING. 





DESIGN DRAUGHTSMAN 


DESIGN DRAUGHTSMAN required by firm 
specialising in high pressure valves, receiver and 
compressor design. 

Apply to SECRETARY, SIEBE, GORMAN & 
co., LTD., DAVIS ROAD, CHESSINGTON, 
stating age and salary required. B 861 





ENGINEERS 


RUSTON AND HORNSBY LIMITED, LINCOLN, 
require ENGINEERS for the following duties in the 
“ Turbomachinery Group.” 

(a) PROJECT ENGINEER. To be responsible 
to the Engineering Manager for the prosecu- 
tion of all engineering work and for customer 
liaison on an entirely new product. This 
involves assessment of operational require- 
ments, preparation and cost estimation of 
design and development programmes and 
supervision of design and development work 
to ensure that these programmes are adhered 
to. The ability to assimilate and apply 
unfamiliar principles is essential. An Honours 
Degree in Engineering is required. 

(6) SENIOR DESIGN ENGINEER. To 
investigate the performance of projected gas 
turbines and other turbomachines, and to 
supervise other engineers producing detailed 
thermodynamic and aerodynamic designs. 
Recent gas turbine or aerodynamic com- 
pressor design experience is essential. A 
degree in Mechanical Engineering is desirable, 
but men with a degree in Physics or Mathe- 
matics with relevant experience would be 
acceptable. 

(c) DEVELOPMENT ENGINEER. To assist 
in planning and supervising a large programme 
of development on turbomachines covering 
full scale performance and mechanical testing 
and rig testing. Experience of applied 
aerodynamic work would be an asset. A 
degree in Mechanical Engineering or equiva- 
lent qualification is required. 

All posts pensionable. 

Please send brief career details, stating which 
post you are interested in, to: STAFF MANAGER, 
RUSTON & HORNSBY LTD., LINCOLN. B3897 





SENIOR ENGINEER 


SENIOR ENGINEER with knowledge and previous 
experience in the design of evaporative water coolers 
for industrial be (pera required by progressive 
company located 15 miles South of London. Holiday 
arrangements accepted. Write stating age, qualifica- 
tions, previous experience, salary required, to BOX 
B 853, Offices of ENGINEERING. 





DESIGN DRAUGHTSMEN 


Vacancies exist in a South of England Aircraft 
Manufacturing Company for SENIOR AND INTER- 
MEDIATE DESIGN DRAUGHTSMEN, DRAW- 
ING OFFICE PROGRAMME ENGINEERS AND 
TEST HOUSE ENGINEERS. Salaries offered will 
be according to qualifications and jee and 
will range from £850 to £1250 for Senior Draughtsmen 
and Programme Engineers; £700 to £900 for Inter- 
mediate Draughtsmen and £700 to £1000 for Test 
Engineers.—Please send full particulars of experi- 
ence, etc., to BOX AC 16656, SAMSON CLARK, 
57/61, MORTIMER STREET, LONDON, W.1. . 

G 88 





PATENTS ASSISTANT 


British subject with knowledge of engineering 
terms and wide interest in Engineering required 
for work in connection with — applications, 
including editing translations of engineering patent 
specifications. O.N.C. or H.N.C. in Engineering an 
advantage. Education at least to G.C.E. standard in 
English and Mathematics.—Apply in own hand- 
writing with details of age, education, subsequent 
career and salary sought, to BOX 204, REYNELLS, 
44 CHANCERY LANE, W.C.2. B 845 





OVERSEAS APPOINTMENTS 
SIMON-CARVES LIMITED 
REQUIRE 


MECHANICAL ENGINEERS for overseas con- 
tracts. Applications are invited from men between 
30 and 40 years of age who have experience in the 
erection and installation of electrical and heavy 
mechanical engineering plant, including H.P. com- 
pressors, pipelines and vessels. A.M.1.Mech.B. or 
similar qualification desirable. : : 
Applications, quoting Ref. No. 32 with details of 
age, experience and qualifications should be for- 
warded to CONTRACT LABOUR DEPT., SIMON- 
CARVES, LTD., CHEADLE HEATH, STOCK- 
PORT. B 803 
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DE 
ENG 


required for w 
large modern 


SIGN 
INEERS 


ork on the design of 
Water-tube Boiler 


Plant, involving problems in com- 
bustion engineering, heat transfer 


and fluid flow. 
more of these 


Experience in one or 
fields is a necessary 


qualification, and an engineering 
Degree would be an advantage but 


is not essential. 
Full 


particulars, 


stating age, 


qualifications and past experience, 


should be sent 


to:— 


CHIEF DESIGN ENGINEER 
JOHN BROWN LAND BOILERS 


LTD. 


WHITECROOK WORKS 


CLYDEBANK 


B 816 








ASSI 


STANT 


PLANNING 


Civil Engineer, 


preferably qualified, 


in his early thirties, required as Assistant 


to Divisional 
Doncaster. The 


Planning Engineer in 


position, which is 


permanent and progressive, would be 


concerned with 


detailed site planning 


for construction of heavy Civil projects, 
and candidates should have experience 
of design of temporary works, track 


layouts, shutterin 
Write with conci 
salary r 


g, etc. 
ise details and stating 
equired to:— 


PERSONNEL OFFICER, 


THE CEMENTATION COMPANY 


LIMITED 


20, ALBERT 


LONDON, S.E.!I. 


EMBANKMENT, 
B 880 








MECHANICAL 


ENG 


Countrywide 
organisation with 
North of England 
Headquarters engi 
addition of a mech 
interest in 


commercial 


INEER 


engineering 
headquarters in the 
seeks to augment its 
neering staff by the 
anical engineer with an 


NUCLEAR ENGINEERING 
AND ELECTRONICS 


Further training 
necessary. 
by arrangement. 


Applicants, who s' 


Position is pensionable. 


arranged if 
Salary 


will be 


hould be aged about 30, 


should have reached degree standard and 
should give full details of their careers and 
qualifications in their letter of application. 


—BOX B 891, Offic 


es Of ENGINEERING. 


MODERNISATION OF 
BRITISH RAILWAYS 


THE WESTERN REGION 


requires the following technical staff 


CIVIL ENGINEERING 
ARCHITECTURAL 
BUILDING . 
HEATING & 
VENTILATING 


Interesting work in pleasant conditions 
with promotion on MERIT; 
Superannuation Fund; 
Reduced 
concessions ; 
Commencing salaries up to £1000 accord- 
ing to ability; 
A limited number of posts in ranges 
between £1150 and £1695; 


Five-day week. 


rates of travel and other 


Applications in the first instance, giving 
qualifications and experience, to:— 

CHIEF CIVIL ENGINEER 
BRITISH RAILWAYS 
WESTERN REGION 

PADDINGTON STATION 


LONDON, W.2. B 874 





TEXAS INSTRUMENTS 





DESIGN DRAUGHTSMAN 


Applicants should have served at least five years recognised 
apprenticeship in Mechanical Engineering and have at least three 
years’ practical experience of jig and tool design or mechanical 


design of automatic machines. 


Preferred candidates would be those with Graduate Membership of 
the Institute of Mechanical Engineers with H.N.C. in Mechanica! 














BATCHELORS FOODS LIMITED, ASHFORD, 


KENT 
(AN ASSOCIATED COMPANY OF UNILEVER 
LIMITED) 
Have a vacancy for a 


DESIGNER 
DRAUGHTSMAN 


in their 


DEVELOPMENT DEPARTMENT 


We are expanding rapidly in the modern 
techniques of food preservation and the 
post offers interesting employment con- 
cerned with the development of Pilot Plant 
and full-scale process equipment. 

Applicants should be aged 25 to 35 years 
and have had experience of similar work. 
Evidence of further studies, bevond 
apprenticeship to H.N.C., or similar level, 
would be an advantage. 

A good starting salary is offered and 
there are excellent prospects for advance- 
ment. 

SUPERANNUATION SCHEME 

SICKNESS BENEFIT SCHEME 

OTHER BENEFITS 

Please apply in writing, giving brief 
details of age and experience, to— 

PERSONNEL OFFICER, 

BATCHELORS FOODS LIMITED, 

ASHFORD, KENT. B 865 











MECHANICAL ENGINEER 


MECHANICAL ENGINEER-—temporary—required 
by Iron Ore Mining Company for one tour of approxi- 
mately 15 months duty in BRITISH WEST 
AFRICA to assist in supervision of the contract for 
the installation of Plant and Machinery, including 
electrics, in an ore concentrating plant. Previous 
experience contract supervision essential. Salary 
£1900 per annum plus bonus; plus for married man 
marriage allowance at the rate of £10 per month and 
children’s allowance at the rate of £5 per month for 
each child under 18, but bachelor accommodation 
only available. Dependants Income Scheme and 
Free Life Assurance. weve ed gee paid. Initial 
kit allowance. Free furnish single accommoda- 
tion and medical attention.—Write giving full 
details of experience stating age, married or single, 
to SIERRA LEONE DEVELOPMENT CO., LTD., 
DEPT. M.E.5, CITY GATE HOUSE, FINSBURY 








SQUARE, LONDON, E.C.2. B910 








WIMPEY 


invite applications from 


Reinforeed Conerete Detailers 


Continuing expansion of Head Office organisation offers first-class 
opportunities for keen and experienced men, mainly in the field of 
Chemical and Petrochemical structures, but also embracing a wide 
variety of interesting Civil Engineering projects. 

These appointments carry attractive salaries; personnel benefits 
include opportunity to join pension scheme after probationary 
period, five-day week and excellent restaurant facilities. 


Write, giving full particulars, to:-— 


The Manager, Planning Department, 
GEORGE WIMPEY & CO. LIMITED, 
27, Hammersmith Grove, London, W.6 


B 908 












Engineering. 


Please reply by letter, giving details of education and previous 


experience, in confidence, quoting Ref. No. 79/C33, to: 


o Personnel Manager, 


TEXAS INSTRUMENTS LIMITED 
Dallas Road, Bedford. 





B 902 








of Mechanical or Structural Engineers. 


experience of the successful applicant. 


Refinery Plant and Equipment. 





THE 
MOTHERWELL BRIDGE & ENGINEERING 
COMPANY LTD. 


DESIGN ENGINEERS 


ASSISTANT CHIEF DESIGNER (REF. DD-1) 


Applications are invited for the above post from honours graduates in Mechanical Engineering 
who have had several years’ experience in the design of pressure Vessels, Chemical Plant and 
refinery equipment, and, in addition, design experience in structural steelwork. 

Applicants should be between 30 and 35 years of age and be a Corporate Member of the Institute 


Duties will include the execution and responsibility for checking of designs 
should have a good bearing and pleasant manner and be willing to travel as the scope of the 
position will extend to meeting representatives of other yy mm on technical matters 

An attractive commencing salary is offered and will be 


DESIGN ENGINEER (REF. DD-2) 


Applications are invited from Engineers holding a degree or equivalent qualification in 
Mechanical or Structural Engineering for specialised design work on Gas, Chemical and Oil 


Applicants 


upon the qualifications and 


Applications from Engineers graduating this year will be considered. 

The position carries responsibility for the execution of original designs and offers a wide scope 
for engineers wishing to specialise in this type of equipment. 
less than £300 p.a. but would be increased above this depending on age and experience. 

Both posts are pensionable and the company offer excellent Canteen and recreational facilities. 
Apply quoting reference number and giving full details of es rg and ex 
MOTHERWELL BRIDGE & ENGINEERING CO., LTD., 


Commencing salary will be not 


rience te THE 
P.O. BOX 4, MOTHERWELL. 
B se4 





SENIOR AND 
INTERMEDIATE STRESSMEN 


Expanding Aircraft Manufacturing Company situated 
in a pleasant part of the South of England require 
SENIOR AND INTERMEDIATE STRESSMEN 
AND ONE SENIOR STRESSMAN FOR TECH- 
NICAL LIAISON AND APPROVAL OF CON- 
CESSIONS. Also required is an Assistant Chief 
Aerodynamicist and two Senior Aerodynamicists. 
Sai .jes offered will be according to qualifications 
and experience and will range from £900 to £1500 
for the Senior, Intermediate and Concessions Stress- 
men; £1300 to £1600 for the Assistant Chief Aero- 
dynamicist and £1000 to £1300 for the Senior 
Aerodynamicists. New houses to rent will be offered 
to successful applicants.-~ Please send full particulars 
of experience, etc., to BOX AC 16652, SAMSON 
CLARKS, 57/61, MORTIMER STREET, LONDON, 
W.1. G 881 








SENIOR 
DRAUGHTSMAN 


required 


for design of plant and layout for manufac- 
ture of investment-moulded steel castings. 
Should hold H.N.C. and have had experience 
in connection preferably with this type of 
process, or in steel foundry or other metal- 


lurgical plant, 
cations, 


Personnel 


Fairey Aviation Limited, 
Hayes, 


giving ——— 
experience, should 


or chemical plant. 
sent to the 


Officer, 


Middlesex. 


Appli 


details of 


B904 
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ADVERTIGEMENT RATES 


‘Engineering’ 


Appointments Section 


CLASSIFICATIONS : Public Appointments, 

Appointments Open, Appointments Wanted. 
TYPES OF ADVERTISEMENTS: 

(a) “ Appointments Illustrated” and illustrated 
careers advertisements: photographs or drawings 
may be used in conjunction with type matter. 

Rates: per page (12 in. by 9in.) .. £100 

(bv) Semi-display: type matter, with or without 
surrounding rule, name block or symbol. 

Rates: per page (12 in. by 9 in.) .. £100 
per quarter page .. -- £29 
per single column inch £2 14s. 


(c) Single column “run-on” advertisements: 
approximately 6 words to the line, 12 lines to the inch. 


Rate per line are on 4s. 6d 
(Minimum charge 18s.) 


SE"UES DISCOUNTS: 5 per cent. on 6 insertions; 
10 pe cent.on 13; 15 per cent. on 26. 


BOX NUMBER: 2s. 


Company Meetings 
Quarter page £29 : half page £54 : full page £100 
COPY DATE: First post Monday. 


BLOCKS: To be mounted ready for printing 
Screen 100. 


ORDERS TO: “ Engincering,” 36, Bedford Street, | 
| disruptive manner. Forced development 


London, W.C.2 Telephone TEMple Bar 3663 
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COMPANY MEETINGS 


THE BRITISH PETROLEUM COMPANY 


Strongly Competitive Marketing Conditions 


The S5ist Annual General Meeting of 
The British Petroleum Company Limited 


| will be held on May 19 in London. 


The following is an extract from the 
Statement by the Chairman, Sir Neville 
Gass, K.B.E., M.C., which has been 
circulated to Stockholders: 

The Group’s sales for 1959 of crude oil 
and refined products totalled 65 million 
tons, and the Group’s net income was just 
over £63 million. For the first six months 
of the year, the sales tonnage was practi- 
cally the same as in the first six months 
of 1958. The year’s increase of some 
3 million tons was thus secured mainly in 
the second half-year. This is an encourag- 


| ing feature, as also is the growth of nearly 


10 per cent. in the inland trade in products 
of our marketing associates. 

The Group’s income, before taxation, 
was £131 million. This was less by 
£7 million than in 1958, although the 
sales tonnage increased—a reflection of 
the depression in prices caused by the 


strongly competitive market conditions, 


which showed no improvement as the year 
progressed. Due to the reduction in the 
charge for taxation, the Group’s net 
income, at £63 million, was practically the 


;same as in 1958 and, after allowing for 
| the recommended dividend, there has been 


retained in the business a total of 


| £97 million. 


The total capital expenditure of our 
Group in 1959 amounted to £141 million, 
an increase of £3 million. We must be 
prepared to continue to find large sums for 
capital expenditure since to attempt to 
stand still would result in going backwards. 
This would be detrimental to our com- 
petitive position as a major British interest 


|in the international oil industry, and also 


inconsistent with the development responsi- 
bilities inherent in the extent of the resources 


| of crude oil to which we have entitlement. 


THE OUTLOOK 


Turning to the general position of the 
industry, 1959 showed an appreciable 
recovery in the rate of expansion of demand, 
but the industry is likely to have to face 
the difficulties due to the over-abundance 
of available supply for a further consider- 
able period. 

It is to be hoped that the increasing 
supplies from new sources will come into 
the supply pattern in a steady and not 


can disregard the interests of established 
supply sources which continue to be needed 
for the fulfilment of the total requirements 
and for many of which the maintenance of 
oil revenue is essential for their social and 
economic development, itself indispensable 
for progress and stability. 

In our case the total sums included in 
our 1959 Accounts for payment to the 


Middle East countries under fifty-fifty 
agreements amount to £115 million, and, 
as in 1958, these sums greatly exceed the 
Group’s net profit for the year, £63 million. 

In the year 1960 we are expecting an 
increase in our sales but, again, it would 
be imprudent, market conditions in the 
Eastern Hemisphere being what they are, 
to expect any material increase in the 
trading margins though we are paying parti- 
cular attention to economy in operation 
in all sides of the business in order to 
mitigate the effects of the depression in 
selling prices. 

The difficulties of the present situation, 
though not likely to disappear in the 
immediate future, should not be allowed 
to obscure the encouraging longer term 
prospects of the oil industry. The growth 
of population, expansion in world economy, 
industrialissation and improvement in living 
standards, particularly in under-developed 
countries, will be accompanied by a con- 
tinuing increase in the demand for energy 
in which oil has a major role to play. The 
oil industry, granted freedom of inter- 
national trade, should therefore continue 
to enjoy confidence as a growth industry 
and we are well placed to participate in this 
growth. 


DISTRIBUTION AND SALES 


Whilst our total sales of crude oil and 
finished products at approximately 
65 million tons showed an increase of over 
4 per cent. compared with 1958, inland 
sales of products through our associated 
marketing companies increased by nearly 
10 per cent., thus confirming the trend to 
cover a greater proportion of our total 
product sales through our own direct 
marketing organisations. 

In the field of lubricants we have had a 
successful year, and demand for our BP 
Energol Visco-Static motor oil has con- 
tinued to grow. A new lubricant under 
the name of BP Energol Tractor Oil 
Universal, designed to meet the require- 
ments of engines, hydraulic systems and 
transmissions of every major tractor manu- 
facturer in Europe, has been developed and 
put on the market. Our recently developed 
branded product for two-stroke engines, 
BP Zoom, has been introduced into new 
markets and has enjoyed a rapid growth in 


sales. 
PERSONNEL 


I conclude by paying a tribute to the 
staff of our Company and the fact that it 
is customary does not make the tribute 
less sincere, or less well earned. BP is an 
international concern and in the past few 
years I have been privileged to travel to 
many of our centres of operation and see 
our staff at work; I have always been 
most impressed by their enthusiasm and 


interest in the Company’s progress. 
B 924 





[Supplement] 29 April 1960 ENGINEERING 


ENGINEERING COMPONENTS 
LIMITED 


Record Turnover and Profit 


The 25th annual general meeting of Engi- 
neering Components Limited was held on 
April 26 in London, Mr. C. C. Griffith, 
M.C. (the chairman), presiding. 

The following is an extract from his 
circulated statement: 


The increasing activity to which I referred 
in my half-yearly report gained momentum 
in the latter six months of the year, result- 
ing in a record Group turnover. These figures 
do not include the sales of the Company we 
acquired earlier in the year. 


The substantial increase in turnover 
has led to greatly enhanced activity, which 
in turn has produced a record Group 
Profit. 


With the forecast made by the Auto- 
mobile manufacturers of their output for 
the coming years, we in turn have had to 
consider what steps were necessary to meet 
these potential demands, and serious 
thought has been given to this. 


After allocation of £6.000 to the Em- 
ployees’ Education and Welfare Fund the 
profits of the Group amount to £684,247, 
which, after deduction of taxation of 
£348,776, and £11,783, retained by the 
Subsidiary Companies, leaves £323,688, to 
be added to the balance brought forward 
from 1958, giving a total balance available 
of £498,350. 


Current Assets exceed Current Liabilities 
by some £1,852,000. 


Our efforts in Export market continue 
to bear fruit and sales last year showed an 
increase on the previous year. 


Development. During the course of the 
year we have carried out a considerable 
amount of research into gaskets for diesel 
engines, air cleaners, and our products 
generally and these show much promise. 


Prospects. The Motor Industry remains 
very buoyant, and as we are so closely 
associated with this we hope to share in 
their prosperity. 


The report and accounts were adopted, 
and a total dividend of 20 per cent (15 per 
cent) was approved. B 888 
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| Stora-Kaldo process. Applications are | action, Reyrolle will hold just over three | 
| being discussed with a number of 


Coal: The Chosen 
Fuel for Fords | 


| Better Even 
than Expected 


Company has come down on the | 
side of a coal-fired boiler for the extra 


FTER considering coal, oil and even 
nuclear power, the Forp Motor 


power needed from its Dagenham | 
power house. 

A telling blow in the brisk coal or 
oil battle in which the National Coal 
Board is showing itself as adept a | 
campaigner as the great independent oil | 
distributors ? 

Ford’s at Dagenham are something of 
a special case. Their great motor plant 
is alongside the Thames. Not only ore 
and limestone, but coal from the Dur- | 
ham coalfields, can be unloaded on to 
storeyards standing on the company’s | 
own property. 

The two unloaders can handle 600 
tons an hour from ships docked at the 
Ford quayside. Oil firing would have 
required considerable spending on stor- 
age and unloading equipment. 

The new high pressure boiler, pro- 
ducing steam at 940° F and 1,250 lb | 
per sq. in, is wanted for increased elec- 
tricity generation and for certain other 
services. Linked by the convenient sea | 
route from the Thames, up the East 
coast to the North-East, the busy Ford 
furnaces are a market for 600,000 tons | 
a year of the Durham coalfield’s output. 

The £1,250,000 boiler is to be made 
by BaBcock AND WILCox. 


Rebuilding the 
Backlog 


The four month steel strike in the United | 
States struck the widespread Dravo 
CORPORATION in two ways. Three of 
its divisions were held back by shortages | 
of materials. The strike cut down the 
amount of work which the corporation | 
was able to do for the steel industry. 
The final figures for the year reflect 
these effects. The earnings from all | 
operations were down from $124,815,000 | 
(£44,577,000) the previous year to | 
$92,298,000 (£32,964,000) last year. | 
While the net profit slipped by 10 per | 
cent the spending on plant and equip- | 
ment rose by almost a sixth, to just under | 
$4 million. The most favourable note | 
in the corporation’s annual report is the | 
increase in the backlog of work. The | 
1958 backlog had been $58 million. 
By the end of the last financial year this | 
had risen to $80 million. 
The Dravo concern—who list them- | 
selves as engineers, contractors, builders, 
designers, shipbuilders, manufacturers 
and engineering constructors—make one | 
of the most hallowed of all-American 
institutions, the river towboat, which 
has a serious economic function in 
shifting great complexes of barges as 
well as providing old-time settings for 
gambling saloon romance. | 
Taking towing vessels and tugs to- 
gether in its shipbuilding section Dravo 
report that their Dravo Pioneer, the | 
first tug to be equipped with three- 
rudder steering, was enthusiastically 
received at its trials in New York | 
harbour. 
The engineering construction division, | 
whose bookings were higher than in the | 
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One of the most interesting of the 


| new products is the equipment for 


steelmaking with oxygen by the Swedish 


prospective clients. 


Happy is the company which finds that 
its resources are bigger and better than 


| at first thought. 


This is apparently so with MARY 
KATHLEEN URANtuM, the Australian 
mining company which has announced 
a profit of almost £A2 million in its 


| first full year of operations. Its uranium 


oxide, nearly 1,500,000 Ib., received the 
maximum price paid by the UNITED 
KINGDOM ATOMIC ENERGY AUTHORITY. 
The company’s contracts end in 1964. 


| After that it will be able to put its 


uranium output on the open market. 
Recent experience indicates that Mary 

Kathleen’s ore resources are larger and 

of better quality than was first estimated. 


Research Merger 
in Generating Plant 


The joint research programme between 


| ASSOCIATED ELECTRICAL INDUSTRIES, A. 
| REYROLLE and Company, and C. A. 
Parsons and Company should achieve | 
economies and greater efficiencies for | 


three concerns that already have strong 
links. 
The two firms Parsons and Reyrolle 


partners in the nuclear energy consor- 
tium, the NUCLEAR Power GrRouP. 


| NPG grew only last year out of the | 
| former NUCLEAR PoweR PLANT Com- 


pany and the AEI—JoHN THOMPSON 
NucLeaR ENerGy Company. 

The exchange of technical information 
and experience in generating plant and 


| ancillary equipment will take place 


between the three companies but they 
will continue trading in competition. 

Leaders of the electrical equipment 
industry have repeatedly pointed to the 
rising cost of research and development 
at a time when fewer, although larger 
orders, increase the risks in the business. 
The facilities integrated in the new 
scheme should put the AEI—Reyrolle— 
Parsons companies in a much better 
position in the tough generating markets 
overseas and the developing nations of 
Africa and Asia. 

A potent weapon in the hands of 
foreign competitors is still that of gov- 
ernment help with long term loans to 
their customers. Prolonged repayment 


| arrangements threaten to become almost 


a condition of awarding major con- 
tracts. Any of the three companies, 
with the prestige and engineering value 
of the joint research effort behind them, 
should be better placed for making long 
term credit arrangements with the 
private bankers of this country. 

The agreement has been accompanied 


| by some re-arrangement of the financial | 
| position of the companies. In his | The new group brought about by the | should greatly improve, says the chair- 


statement to AEI shareholders, the 
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desirable.” | 

Reyrolle, owners of 40 per cent of | 
Parsons Ordinary shares, are to sell | 
| half of their holding to AEI for | 
| 1,525,000 AEI Ordinary £1 shares. 
| This will mean that, after the trans- 


| and a half per cent of AEI’s £43 million 
| issued ordinary capital. 

| Since this share issue will almost 
| exhaust AEI’s unissued authorised share 
| capital the shareholders are to be asked 
| to approve an increase of three million 
| unclassified £1 shares in the AEI capital. 
This is intended to give the directors 
elbow room to deal with any oppor- 
| tunities that come up. 

| At the moment, says Lord Chandos 

warily, they are not aware of any. 


Improving Car-Sleeper 
| Equipment 


| An improved service in the transport by 


rail of motor cars will be given by the 





| 
| 
| 
| 


| 





| have for long been regarded as having | 
| strong affinities. Parsons and AEI are 


| covered double deck vehicle being made 
| by the engineering division of NEwTON 
| CHAMBERS and Company of Sheffield. 

The covered transporter is a develop- 
| ment of the same company’s open two- 
| tier car-carrier. The covered version 

uses reinforced glass fibre for the com- 

plete body of the carriage. Apart from 
| its lightness and freedom from corrosion, 
| the fibre glass has the added advantage 
| that being self-coloured in British Rail- 
ways maroon there will be no need for 
painting. 

Fourteen of the covered transporters 
are being built for the Eastern Region 
of British Railways. They will be used 
for the well established car-sleeper 
| service between Kings Cross and Perth 

in Scotland. Because the new version 
is to be used with express passenger 
trains, carrying the drivers’ cars while 
| they sleep in comfort, it will be slightly 
longer, 64 ft overall, and will have 
bogies re-designed for the higher speeds. 

The fibre glass transporter and the 
31 open style carriers by Newton 
Chambers already in use were developed 
by the company’s design section led by 
Mr. William A. Leaver (inset), chief 
design engineer, engineering division, 
and Mr. D. Brian Armitage, senior 
design engineer. 


TI and Raleigh 
‘to go Tandem 





| proposed merger of the RALEIGH cycle 





3 | year before, are engaged on power | link between the companies appeared | not recovered to the heights of the best 
4 | stations, boiler plants, water pumping | 
| Stations, gas compressor stations, water | 
and waste treatment plants and piping. | 


post-war year, 1951, and a joint state- 
ment from the two firms’ directors says 
that the merger will be to the advantage 
of their shareholders. 
| In an increasingly affluent society the 
trend away from the bicycle and towards 
the scooter, moped and motor cycle 
| seems certain to continue. On top of 
' this is the difficult export situation for a 
| product sold most of all in countries 
of not very high national income where 
exchange crises can be suddenly added 
to existing protection barriers. 

The recent export situation has been 
one of sharp decline in sales to Ceylon, 
the United States and Iran, and increased 
business with Rhodesia and Nyasaland, 
Nigeria, Malaya, Singapore and New 
Zealand. 

Tube Investment propose terms which 
will mean the issuing of 1,351,130 new 
£1 Ordinary shares and the payment of 
£5,522,746. The merger will bring into 
Sir Ivan Stedeford’s industrial empire a 
company which has been active in 
diversifying to make use of its spare 
capacity and one which will also be an 
additional outlet for TI's light tubes. 


£1 Million for 
Ultra Expansion 


| The continued expansion of ULTRA 
| ELectric (HoLpINGs) Limited is to 
| lead to the raising of £1 million. The 
| method used is expected to be a Rights 
| Issue and details are likely soon. 

| In the year which ended at 26 March 
| this year the Ultra group turnover 
| increased by about 50 per cent and, 
| although some decline in profit ratios 
| has been general, it is expected the 
| group profit will also prove to be up by 
| the same amount. 


} 
} 


And a Shared Chairman 
for Parsons and Reyrolle 


| Declining profit margins, increased 

charges for depreciation and greater 
| provision for contingencies combined 
| to bring the effects of the substantially 
| larger sales of C. A. Parsons down to a 
£100,000 increase on the trading profit 
for last year—from £3,089,925 to 
£3,189,245. 

In his annual statement, the retiring 
chairman, Mr. F. W. Gardner, reports 
that the proposal for a direct merger 
with Reyrolle is dropped. Reviewing 
operations he points out that the Heaton 
and Walkergate works are fully em- 
ployed and will be for some months. 
But the orders obtained last year are not 
enough to maintain the position and 
the present “exceptionally high rate of 
production” will not be continued 
through next year when some sections 
may be expected to be working below 
capacity. 

It remains to be seen how the joint 
research agreement will affect this fore- 
cast. 

On transformers Mr. Gardner reports 
that 1958’s record output of power 
| transformers was maintained last year 

and there is a satisfactory volume of new 
| orders which will keep the shops busy. 
| The grouping of two consortia to 
form the Nuciear Power Group 








| man, the future prospect of carrying out 


chairman, Lord Chandos, says: *‘ This | company with Tuse INvesTMENTS will | operations on a sound economic basis. 


collaboration will lead to economies | bring the whole United Kingdom output | 


both in capital and in current expendi- 

ture on research, and at the same time 

make the joint research more effective. 
“In these circumstances, a financial 


| of mopeds and 75 per cent of the bicycle 
| production into the control of one 
concern. 

Bicycle demand in this country has 


| The deputy chairman, Mr. H. H. 
| Mullens, who is also chairman of 
| REYROLLE, is to suceced as chairman 
| of Parsons, giving the two firms a joint 
| head as well as joint research. 
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Electron 


A previous articie has dealt 
with the design of electron 
beam equipment. Details are 
given here of some of the 
equipment which is on the 
market. 


ost of the electron beam equipment 
available, although primarily designed for 
one particular application, is multi-purpose in 
use. For example, Sciaky Brothers Incorporated 
of Chicago claim for their electron beam welder 
Type VX-24 that it, in addition to being an 
efficient welder, can be used as well for melting, 
grain refining, stress relieving, outgassing, 
cutting, overlaying, metallising, crystal growing, 
vacuum brazing, and the like. 

The Sciaky equipment consists essentially of 
three units. The first unit consists of a stainless 
steel welding chamber mounted on a framework 
which houses the vacuum pumping equipment 
and its associated valves. The second unit 
houses the high voltage power supply, and the 
third holds the electrical and electronic control 





ala banat tment? 


with the necessary auxiliary power supplies. 
This equipment is illustrated in Fig. 1. 

Included in the welding chamber are three 
viewing ports—one at each end and one in the 
centre—to permit observation of the positioning 
of the electron gun with respect to the work 
and the performance of the welding operation. 
At the top of the chamber, there is a flanged 
port to which is mounted an adaptor containing 
the electron gun positioning mechanism and any 
feed-throughs necessary for interior lighting and 
other services inside the chamber. A _ shaft 
passes through the adaptor which is fitted with 
the necessary vacuum seals. The high voltage 
leads to the electron gun pass through this 
shaft in which is attached a bracket holding the 
electron gun. The shaft can be mechanically 
raised or lowered or rotated to allow the gun to 
be positioned over the seam to be welded, and 
at an appropriate distance from the work. 
This positioning of the gun can be controlled 
remotely while the chamber is evacuated. 

There are tracks inside the chamber for 
guiding a translational work carriage. A shaft 
rotated by an electric motor projects up into 
the chamber through vacuum seals and drives 
either the work table or a rotating chuck. 

The control console contains all the necessary 
operator controls and the auxiliary power 
supply. Controls on this unit are provided for 
automatic sequencing of the vacuum equipment; 
for the rotation or translation of the work 
fixtures; for the adjustment of cathode power; 
for adjustment of accelerating potential; and for 





Beam Welders 


automatically sequencing preset levels of the 
various parameters. [t contains calibrated 
meters for reading directly cathode heater 
power, accelerating (or focusing) potential, 
electron beam current, electro-magnetic supply, 
and work fixture driving motor speed. 

The welding chamber is constructed from 
‘x in thick stainless steel with heavy machined 
flanges at both ends for the doors; in the centre 
for the viewing port; and on top for mounting 
the electron gun positioning mechanism and 
supply feed-throughs. Three additional ports 
are for a vacuum gauge, for a valve used to 
admit air to the chamber on completion of 
welding, and for the driving shaft for work 
movement. 

It has an outside diameter of 24 in and an 
inside length of 30in. Two hinged doors, one 
at each end of the cylindrical chamber, provide 
quick access for introduction and removal of 
work and fixtures. The doors are designed so 
they can be removed and replaced with exten- 
sions to allow longitudinal welding of work 
greater than 15 in in length. 

The vacuum pumping equipment includes a 


Fig. 1 (left) The Sciaky 
type VX-24 electron beam 
welder. 


Fig. 2 (right) The NRC 

Equipment Corporation 

model 2405 electron beam 
welder. 


10in diffusion pump, a 140cu. ft per min 
mechanical pump, and a 34 cu. ft per min mech- 
anical holding pump. 

Two complete electron guns are provided 
with the equipment in order to cover a large 
range of beam currents and to maintain adequate 
beam focusing. They produce essentially parallel 
flow cylindrical beams. The cathode is of the 
filament type and the accelerating electrode is 
remote from the workpiece, so that the work is 
bombarded by a constant velocity beam. 

The larger of the two electron guns is designed 
for a maximum output of 74 kW (300mA at 
25,000V). The smaller one is designed to 
produce a very small diameter beam, and is 
useful for very thin gauges. Other electron 
guns can be fitted to this equipment quite simply, 
in order to provide, for example, a grossly 
unfocused beam for melting. 

So that the electron gun can be used for 
welding various work configurations, it is con- 
structed so that it can be displaced vertically 
within the chamber a distance of 6in, and it 
can be swung in a horizontal plane from one 
side of the chamber to the other over a total 
distance of 12in. In addition, the gun is 
mounted on its bracket so that it can be rotated 
about its axis over an arc of +90° for welding 
horizontally, vertically or at any angle in 
between. 

Operation of the pumping equipment is 
automatically sequenced through adjustable 
timers. There are two distinct sequences 
provided: a start-up sequence which allows time 


for the diffusion pump oil to heat up, and a 
normal automatic sequence used between welds 
when the oil is at its normal operating tem- 
perature. In the automatic sequence, switching 
from the mechanical roughing pump occurs at 
approximately 50 microns. The welding sequence 
is interlocked so that it cannot be initiated until 
the diffusion pump valve is open to the chamber. 

The high voltage control is provided with a 
predetermined Dekatron counter. The counter 
provides preset heating and cooling periods, 
each adjustable from 1 to 10 cycle increments. 
This control is claimed to be very useful for 
welding materials with a high vapour pressure, 
such as magnesium. It is also very useful for 
welding materials with a very low ductility, 
materials of poor thermal conductivity, and the 
like, in that by proper proportioning of the 
heating and cooling periods, dynamic thermal 
equilibrium conditions can be achieved in order 
to avoid heat build-up ahead of the beam and to 
avoid cracking due to thermal shock. 

A comprehensive programme control facility 
provides a number of modes of machine opera- 
tion in order to afford maximum flexibility and 
utility. The basic elements of this programme 
control include a_ three-function Dekatron 
predetermined counter, each function being 
adjustable from 1 to 10,000 cycles in one-cycle 
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intervals, two slope controls, one for up-slope 
and one for down-slope rate, three independent 
level adjustments for motor speed, three for 
accelerating potential, and three for filament 
current. 

The NRC Equipment Corporation produce an 
electron beam welder, their model 2405, which 
again can be used for a multitude of purposes. 
They mention vacuum brazing, sintering, heat 
treatment, and the melting of small charges. 
This equipment is being made in Great Britain 
by Wild Barfield Electric Furnaces Limited of 
Watford. 

The electron gun on this equipment has a 
patent pending on it. It again has the anode 
remote from the work within the gun so that 
the shape and position of the work does not 
affect the beam. The spot diameter can be 
controlled from 0-01 in to 6in, and the focal 
length can be controlled from 1 to 10 in. 

The standard gun can be operated with any 
of three power supplies which are rated at 
0-10 kV at 0-200mA, 0-20 kV at 0-150mA, and 
0-20kV at 0-300mA. Optional supplies for 
higher voltages and higher powers are available. 

Focus control is provided by a combination 
of fixed electrostatic and variable electromagnetic 
means which make the adjustable focal length 
possible. This allows the work to be positioned 
for maximum visibility and provides the clear- 
ance needed for internal welds or for pieces with 
vertical projections. It also permits welding 
corrugated pieces without repositioning the work. 
The multiple element focusing system provides 
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high heat concentrations, gives a good depth/ 
width ratio and permits very precise welding. 
If desired, the heat concentration can be reduced 
by defocusing and thus the equipment can be 
used in the broader applications of sintering, 
annealing and the like. 

Rotational, longitudinal and lateral motion 
of the work is provided by a rotary table, 
equipped with a three jaw chuck and mounted 
on T-slotted milling tables. The tables can be 
removed to allow the fitting of special fixtures. 
A variable speed motor can be used to drive the 
work for either longitudinal or circular welds. 

Three blanked-off 6in ports accommodate 
extensions which permit end or seam welding of 
long pieces. If desired, the electron gun can be 
mounted in any one of these ports. 

Carl Zeiss produce their electron beam 
welding machine ES1002 in three types. Type A, 
with an effective welding power of 4kW and 
with a minimum beam diameter at the work of 
0-040 in, has a gun to work distance of 12 in. 
Type B, with a power of 2kW and the same 
beam diameter, has a gun to work distance of 
12 in again. Type C gives an effective power of 
2kW with a diameter of 0-004 in at the work, 
with the gun 1#in from the work. Types A 
and C are provided with a closed circuit tele- 
vision anit for observation with illumination. 

The work is clamped to a cross slide located 
within the welding chamber below a column 
containing the electron gun. Using motor feed, 
the cross slide permits production of straight 
joints up to 74in long. In the transverse 
direction, joints can be produced with hand 
crank feed up to 4} in long. 

The Zeiss equipment is particularly useful for 
laboratory and workshop use. For use in 
general production, especially with larger sized 
work, specially equipped machines become 
necessary, for example, those having an enlarged 
vacuum space and offering more freedom of 
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Fig. 3 The vacuum chamber of the Speedivac 

electron beam welder, showing the work-holding 

chuck, the magnetic lens and the tube assembly 
which has the filament at its lower end. 


work movement as well as of one or several 
electron beam generators. 

The UK agents for Carl Zeiss are Degenhardt 
and Company Limited of Cavendish Square, 
London, WI. 

Edwards High Vacuum Limited, of Crawley, 
manufacture their Speedivac model EB2 electron 
beam welder under licence from the Commis- 
sariat a l’Energie Atomique of Saclay, France. 
This equipment is designed on the unit construc- 
tion principle and consists basically of a vacuum 
chamber, an electron gun within the chamber, a 
pumping system, a d.c. power supply and 4 
pulsing unit. 








The vacuum chamber, see Fig. 3, is fabricated 
from iin mild steel plate finished internally 
with electrolytically deposited tinplate. It is 
24 in in diameter by 40 in long. The chamber 
is evacuated by a mechanical roughing pump 
with a volumetric speed of 450 litres per min, 
and by an oil vapour diffusion pump which 
has a peak unbaffled speed of 1,500 litres 
per min. 

The plant is equipped for circumferential 
welding, the workpiece being held in a chuck 
driven by an external variable speed motor. To 
enable long tubes to be welded, the rotating 
mechanism is provided with a removable base cap 
so that the workpiece can be loaded externally 
through the base of the chuck. Provision is also 
made for the future addition of longitudinal 
traverse mechanisms. 

The electron gun assembly is fitted with an 
external detachable coupling for connecting the 
high tension power cable from the power unit. 
On to this coupling is attached a tubular assembly 
vacuum sealed into a support plate which seats 
on to any one of five ports in the vacuum chamber 
The tube assembly terminates in a detachable 
end cap containing a tungsten filament. The 
tubular assembly also supports a magnetic focus- 
ing lens which, as well as focusing the beam, 
also acts as the anode. The filament is protected 
by an end cap which has as its lower face a copper 
plate drilled with a central hole through which 
the beam passes. 

A continuously rated 20kV, 100mA, d.c. 
supply for the gun is obtained from a three-phase 
bridge connected selenium rectifier. The voltage 
is continuously variable over the range 0-20 kV. 

An accurate means of pulsing is provided with 
the gun. It may be achieved either by interrupt- 
ing the high tension accelerating voltage or by 
applying a_bias potential to the screen of the 


‘electron. gun sufficient to suppress completely 


the electron emission. 





The New Demands 


So great are the calls for stainless steel, the 
principal producing firm is having considerable 
difficulty in satisfying its customers. Firth- 
Vickers Stainless Steels Limited compute that 
the demand for flat stainless-steel products— 
sheet and strip—is currently increasing at a rate 
equivalent to a doubling every 10 years. 

The inevitable fall-off in military aircraft 
requirements for stainless steel has been offset 
by an increase in motor-car and domestic- 
appliance uses. Contemporary designs of cut- 
lery—which most Sheffield manufacturers have 
been slow to exploit—are now spreading, and 
such recent novelties or luxuries as food mixers 
are creeping in just as washing machines and 
refrigerators did a few years ago. The family 
wealth is going into household appliances, and 
many appliances use stainless steel. 

Motor-car manufacturers have been slow to 
adopt stainless steel in place of chromium 
plating. The first car in the world to be fitted 
with austenitic stainless-steel trim was a “ bull- 


for Stainless Steel 


nose’ Morris Cowley in the 1920's, but cost- 
cutting has been so critical on popular cars that 
the extra shillings were not ayailable for stainless 
steel. Also, to change over from chromium 
plating meant disturbing a sensitive complex of 
plant and people. 

But stainless steel salesmen plugged away at 
the car manufacturers and the household-equip- 
ment manufacturers and the response is now 
snow-balling. 

Firth-Vickers have spent an average of 
£1,000,000 a year on new plant in the last 10 
years. Plans were prepared at the end of last 
year to extend, by 70 per cent, the capacity of 
Shepcote Lane Rolling Mills Limited, in Shef- 
field, which is a Firth-Vickers’ subsidiary in 
which Samuel Fox and Company Limited have a 
one-third interest. The new plant will start 
producing in 1961-62. 

Dr. C. Sykes, F.R.S., chairman of Firth- 
Vickers, says that the firm’s present production 
capacity of stainless steel is 40,000 tons per 


annum. In 1935 there were 1,400 employees 
producing less than 6,000 tons. Today there are 
three times as many employees (4,200) producing 
nearly seven times as much steel. This striking 
improvement has been largely due to the building 
of the Shepcote Lane Works in 1948-52, with 
modern mills of the Steckel and Sendzimir types. 

Firth-Vickers was founded in 1934 by Thos. 
Firth and John Brown Limited and the English 
Steel Corporation Limited to take over and 
develop the production of “ Stainless” and 
“* Staybrite ”’ steels. 

Speaking at a luncheon in Cutlers Hall, Shef- 
field, held to celebrate the 25th anniversary 
of the company, Dr. Sykes said that they con- 
tinued to study their customers’ special require- 
ments for new applications. Mr. Norman C. 
Fraser, managing director of W. J. Fraser and 
Company Limited, speaking at the luncheon, 
recalled that his company was one of the few to 
exhibit welded fabrications in stainless steel as 
long ago as 1924 at the Wembley Exhibition. 





Better Heating Makes Better Motorcycles 


When the Triumph Engineering Company 
Limited, Coventry, decided to fit Stellite tips to 
their motorcycle valve tappets, a 5 kW Delapena 
induction heater was installed for the tip brazing 
operation. Only a very simple fixture is needed, 
and the tappet and tip assemblies, after brazing, 
are placed in a small tray where the stem is kept 
cool by running water while the small amount of 
heat remaining in the head disperses. This 
equipment was brought into use some years ago, 
and from it has developed a whole range of 
induction heating applications. In some cases 
induction heating is used in place of other 
heating methods for components which are 
unaltered in design; in other cases the compon- 
ents themselves have been redesigned to take 





advantage of the fast, clean and closely controlled 
heating which the induction equipment gives. 
Timing gears, which used to be pack carburised 
and hardened, are now cut from carbon steel 
and placed by hand on a spigot in a simple fixture, 
the gear teeth being encircled by an induction 
coil. Only the teeth are heated, in a 6 sec cycle 
which raises the temperature of the teeth to 
850° C. The machine is then cut off by a timer, 
and a solenoid pushes the gear off the spigot 
into an oil quenching tank. A mechanical 
conveyor moves the gears through the oil tank 
and desposits them in a wire basket ready for 
removal by hand. Interchangeable fixtures, 
designed by Triumph, make it possible to handle 
a range of gears on this machine, the high 


ann 


frequency and control equipment of which are 
standard 15kW Delapena products. A typical 
gear is 3in o.d. When the gears leave the 
quenching tank, they only require degreasing 
and alight abrasive blast to prepare them for use. 

Telescopic front forks for motorcycles are 
built up from internally honed tube lengths with a 
forged lug attached to one end. This used to be 
done by fusion welding, but brazing has been 
substituted, the operation being carried out in a 
15kW Delapena machine. Again a simple 
fixture is needed, in place of the more compli- 
cated one required to provide the forging pressure 
for welding; control of the length of the assembly 
is simple and invariable, and there is no distortion 
of the honed tube. 
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A Double Need to Drive and Hold a Drive 


Replacing steam by a diesel 
drive on a ferry offered many 
advantages. But the new drive 
had to have “steam” char- 
acteristics. Hydrostatic trans- 
mission solved the problem. 


T= vehicle ferry Drake, which crosses Lake 
Windermere, was built in 1954 to replace 
an older vessel, and entered service with steam 
machinery. It is a flat-bottomed vessel 65 ft 
long and 35 ft wide, with ramps at each end 
extending the overall length to 95 ft. Propulsion 
is by a main shaft exiending across the vessel 
just above the waterline and carrying a rope 
pulley at each end. Two parallel wire ropes are 
anchored to each shore, and the rope pulleys 
pick up and re-lay the cables as they rotate, so 
winding the vessel across the lake. 

When put into service Drake had a coal fired 
vertical cross-tube boiler and a two cylinder 
steam engine, which was coupled to the main 
shaft. Steam propulsion met the requirements 
of the joint ferry committee of the counties of 
Lancashire and Westmorland, in that it was 
quiet in operation (the area is one of great natural 
beauty and a popular holiday resort) and it was 
capable of holding the vessel against the bank 
while road vehicles were loaded and unloaded. 
This factor is of great importance. When the 
ferry reaches either shore the vehicle ramps 
make contact with the bank, and the vessel is 
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held in position by the engine as long as necessary 
to load and unload vehicles. When heavy goods 
vehicles are being transported there is a con- 
siderable thrust from the driving wheels, and 
this has to be resisted by the ferry engine. With 
steam machinery no difficulties arose. Having 
eased the vessel to the bank, it was only necessary 
to open the engine throttle to apply maximum 
torque to the rope pulley shaft and so exert a 
constant pull from boat to shore. 

Although the steam drive was quite satis- 
factory in operation, high costs led to con- 
sideration of its replacement by a prime mover 
which would be cheaper to run. Fuel costs 
were approaching an annual figure of £2,500, 
and it was considered that diesel drive would be 
more economical. The specification called for 
the same special performance features as the 
steam engine, that is, quiet operation, and 
effective bank-holding, it being stipulated that 
the machinery should be capable of applying 
full torque to the cable pulley for a period of up 
to 30 min while the vessel was against the bank. 

In addition, the propulsion machinery was to 
consist of two completely independent units, 
either of which could operate the vessel while 
the other was held in reserve or undergoing 
maintenance. This had not been the case with 
the steam machinery, and it had been necessary 
to close the ferry when the engine or boiler 
needed attention. A small diesel generator had 
been installed on the ferry to provide deck and 
accommodation lights, and provision had to be 


(Left) Windermere ferry, 
recently converted to 
diesel propulsion, has to 
hold itself against the 
thrust of road vehicles 
embarking and disem- 
barking. 


(Below) Two independ- 
ent propulsion units are 
installed. Each consists 
of a Leyland engine 
coupled to Dowty hy- 
draulic transmission. 
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made for this small electrical load in the new 
equipment. All the new propulsion equipment 
had to be installed in the existing machinery 
space. 


HYDROSTATIC TRANSMISSION 


Considerations of the problem showed that 
there were two conflicting factors. With most 
forms of diesel powered propulsion, bulky units 
were needed to satisfy the bank-holding require- 
ments, particularly with regard to the heat 
dissipation necessary to give maximum torque at 
zero speed of the main shaft. On the other hand, 
to install two engines in the existing space called 
for very compact units. 

Two 5-75 litre diesel engines made by Leyland 
Motors Limited, Leyland, Lancashire, and 
adapted for marine service by Ajax Marine 
Engines Limited, of Knutsford, Cheshire, have 
therefore been installed, and the drive is takén 
by duplicate hydrostatic transmission systems 
made by Dowty Hydraulic Units Limited, 
Ashchurch, Gloucestershire. The engines are 
small for their power output and by giving them 
a continuous rating of 40 b.h.p. at 1,400 r.p.m. 
(maximum 90 b.h.p. at 2,200 r.p.m.) they are 
assured of a long life between overhauls. 

Each engine is directly coupled to a Dowty 
variable displacement hydraulic pump, which in 
turn is connected by piping to a Dowty hydraulic 
motor coupled through a clutch to a worm gear- 
box which drives the main rope pulley shaft. 
The two clutches are provided to allow either 





Control is extremely simple. There are two levers 
for each engine and transmission, one for the fuel 
injector and one for the hydraulic pump. 


hydraulic motor to be disconnected from the 
main shaft, and either engine, pump and motor 
can thus be run as a completely independent 
unit, each of which is capable of propelling the 
ferry in normal service. 

Both the pump and the hydraulic motor are of 
basically the same design, but the pump has a 
swash plate which can be varied in its angular 
position. By swinging the swash plate, the 
pump oil output can be varied from maximum 
flow in one direction, through zero flow, to 
maximum in the opposite direction. On the 
motor the swash plate is a fixed angle, and the 
motor acts as a reversible power unit, taking its 
direction and speed of rotation from the setting 
of the pump. 

Each propulsion unit has a separate remote 
control, consisting only of two levers on the 
ferry bridge, and so mounted that the operator 
can control the ferry either from the deck or 
from an elevated position where he has a clear 


Continued at foot of next page 
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New Life for Old Concrete 


Means of restoring deteriorated concrete were 
among the subjects discussed at a recent conven- 
tion of the American Concrete Institute. 

It was stressed that a good concrete repair 
must be thoroughly bonded to the older con- 
crete, be sufficiently impermeable to prevent 
moisture from reaching the underlying material, 
be free from setting cracks which would allow 
moisture to pass, be resistant to freezing where 
this is likely to occur, and match the surrounding 
surfaces. Unsound concrete should, of course, 
be removed completely before the work starts. 

Repairs can be made with concrete of con- 
ventional type, or by several other means. 
“ Prepakt ’’ concrete, now widely used in the 
USA, is applied both to concrete and masonry 
repair work, and has also gained favour for cer- 
tain types of new work where proper placement 
of conventional concrete is difficult or impossible. 
Prepakt is essentially a concrete of gap grading 
in which the coarse aggregate is first placed in 
the formwork and a sanded grout is then pumped 
into the voids of the aggregate mass. Bond 
strength between new prepakt and old conven- 
tional concrete is much greater than that between 
old and new conventional concrete, and prepakt 


excels in low drying shrinkage, which is only 
about 1/6 that of hydraulically applied mortar 
and less than half that of the conventional 
material. This low drying shrinkage, which is 
considered to be due to point-to-point contact 
of the pieces of coarse aggregate, also promotes 
greater crack resistance. Laboratory tests and 
observations of field structures over a period of 
years have shown that prepakt concrete, of 
suitable materials and applied by good workmen, 
resists weathering action caused by freezing and 
thawing better than conventional concretes. 
Later age strength of prepakt concrete is also 
considerably greater. In the repair of many old 
masonry and concrete structures by the prepakt 
method, neat cement grouting is also carried out, 
to improve stability and to reduce leakage. 
Other materials play their part also in the 
repair of concrete. One of these is epoxy resin, 
of low viscosity. The bond strength of properly 
formulated adhesives is greater than that of 
concrete; tests have demonstrated that rupture 
always occurs in the concrete, not in the adhesive. 
Adhesives and binders for highway use are 
formulated of epoxy resin, a plasticiser and a 
curing agent. A certain amount of finely ground 


inert filler, such as tale or silica can be added, 
depending on the viscosity at the actual time of 
mixing. 

For the repair of highways. quick hardening 
is desirable, though this complicates the handling 
of the mixture, since rapid hardening formations 
have a short “pot” life; in other words they 
harden in the mixing vessel if they are not used 
quickly. Consequently, small batches have to 
be mixed and applied promptly. In patching 
spalled highway areas in California, the binder 
used contains no filler, and has a pot life of about 
20 min at 70° F. Under favourable conditions, 
traffic has been restored in 3 to 5 hours. 

It is considered economical to use epoxy 
concrete in fairly large volumes on structures 
where traffic is very heavy. But if the repairs are 
substantial, and traffic conditions permit, it is 
more economical to use Portland cement con- 
crete bound to the original work with a coating 
of epoxy adhesive. When epoxy adhesive is 
used, the same basic conditions apply is in any 
other kind of concrete repair work. The old 
surface must be scrupulously cleaned, preferably 
by sandblasting. The concrete may be damp, 
but it must be free from surface moisture. 





Pin-pointing Lubrication Blockage 


The advantages of centralised lubrication systems 
are well known. But sometimes one or more of 
the feed lines gets blocked, and if this happens 
it is essential that the blockage should be 
brought to the machine operator’s attention 
so that it can be located and the fault remedied 
at once. To guard against the possibility of a 
feed line blockage going unnoticed, Exactor 
Limited, Church Way, Edgware, Middlesex, 
have introduced a new trouble indicator for use 
with their Exactor-Trabon lubricating systems. 
It is available for a range of operating pressures 
from 250 to 2,5001b per sq. in, and shows 
immediately which of the lines is affected. 
The indicator is screwed into the alternative 
outlet or test plug tap of each outgoing line 
from the master and secondary lubrication 
distributors. If a feed line is blocked, the central 
visual or audible warning device fitted to the 


Exactor-Trabon system alerts the operator. 
He then checks the indicator, and the feed line 
in which the blockage has occurred is shown by 
an indicator pin, which has risen s in from the 
body under the excess pressure. 

When the fault has been corrected, and the 
pressure in the line falls to normal, the indicator 
returns to its housed position automatically. 
Brightly coloured indicators can be supplied, to 
assist the operator to locate a faulty line quickly, 
or the indicators can be used to operate contacts 
to give warning on a central control panel in 
large installations. Full dirt, dust and moisture 
proofing enable the indicator to be installed in 
any convenient position. 


Blockage in any lubrication line is indicated 
by a pin raised by the increased pressure. 








Low Cost Reproduction in the Office 


A new machine which will copy up to thirty diffe- 
rent single-page documents in 60 sec by an 
electrostatic method of graphic reproduction is to 
make its first appearance in this country at the 
Business Efficiency Exhibition in Birmingham 
next month. The machine makes both offset or 
dyeline “* masters ” as well as normal, permanent, 
low-cost prints with materials costing less than a 
penny a square foot. 

Everything for the office which can conceivably 


contribute towards Britain’s commercial effi- 
ciency will be on display, varying from a new 
carbon paper made of plastic film laminated to a 
basic tissue the colours of which are retained 
in a fluid state, to what is believed to be the 
smallest and most economically-priced electronic 
computer made in Europe. With the new carbon, 
owing to the action of capillary flow the colour 
moves from the unused to the used portions of 
the sheet automatically so giving it a life declared 


to be at least three times that of conventional 
alternatives. The “ smallest ’’ computer is only 
10in by 814in by 514 in with a control which 
can stand on a normal standard office desk 

Not least interesting of the innovations at the 
exhibition will be “ do-it-yourself” made-to- 
measure filing equipment designed for installa- 
tion in otherwise unutilisable office corners, the 
basic essentials of which will be on sale at £1 per 
foot run with fixing and supporting brackets. 





Concluding A Double Need to Drive and Hold a Drive 


view of the lake. The controls are hydraulic, 
and only negligible manual effort is needed to 
operate them. Duplicated instrument panels 
below the controls show the essential operating 
details from the two engines. 

To provide the small amount of electric 
current needed for lighting, Leyland Motors 
have fitted a 2kW 110V generator coupled 
to a hydraulic motor. This is powered by a 
gear pump mounted on the end of each engine; 
current is thus available at all times when the 
main propulsion equipment is running. 





Although the new machinery has only been in 
operation for a short time, sufficient experience 
has been gained to show that it meets all the 
requirements laid down in full; in fact it goes 
beyond what was actually stipulated in the 
specification. 

The propulsion system allows the vessel to be 
held to the bank, not only for the specified 
minimum period of 30 min, but indefinitely, 
without the need for expensive heat dissipation 
equipment. This is possible at low engine speeds, 
and this, coupled with the low power rating, 


brings the engine noise to a very low figure. 
Because the hull of the vessel is lightly con- 
structed, special attention was given to the 
mounting of the engines, and there is thus a 
very marked absence of vibration, at all speeds; 
there is, of course, no vibration fromi the 
hydraulic transmission, and the result is seen in 
a remarkably smooth and quiet movement of 
the ferry. 

Preliminary tests have shown that, on the 
basis of a 14 hour day throughout the year, 
annual fuel costs should be in the region of £300. 
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On the Shelf 


By Frank H. Smith 


T= Aslib Electronics Group continue to 
* show signs of virility. Their latest child 
is “ List of Recently-Coined Terms in Electronics 
for Librarians and Information Officers in Elec- 
trical and Electronic Engineering,’ compiled by 
Ellen M. Codlin (Librarian, GEC, Stanmore) 
and C. K. Moore (O/C Libraries, Royal Radar 
Establishment, Malvern). 3s 6d to members 
only, from Miss Codlin. I hope Miss Codlin 
will send a copy to the Oxford Dictionary people 
because I see that each definition is accompanied 
by a reference to where it was presumably first 
noticed. A glance down the columns gives one 
an idea of the terrific rate at which a technical 
vocabulary can grow and how little relation it 
seems to bear to words with which one has 
grown up. Lumister, Harmodotron, Doploc, 
Varistor, Trochotron. They sound like a cross 
between the most fantastic science fiction and 
conversation piece for the Goons. 

If I seem to be a bit behind with some of my 
items I must be forgiven. This is a time of year 
when publishers go slightly gaga and one is 
buried beneath a forest floor of leaflets. Book 
people seem to have no conception of staggered 
hours or load-spreading. 

_ Eagle Technical Publications (no connection, 
it seems, with the Hulton set-up) of 62b Stapleton 
Hall Road, London N4, announce Russian Metal- 
lurgy and Fuels, another cover-to-cover of a 
bi-monthly. Annual subs are £15 or $45 and 
individual copies are £4 and $12. A leafiet is 
available. 

_ Traffic Engineering and Control is a new 
journal to appear in May from Printerhall 
Limited, 34-40 Ludgate Hill, London, EC4. 
The price is 42s per annum of 12 issues, $7 in 
the US and Canada and 50s elsewhere. 

It seems there is a Specialised Information 
Section of the European Productivity Agency of 
the Organisation for European Economic Co- 
operation at 3 rue Andre-Pascal, Paris, and 
they have brought out Russian Technical Litera- 
ture: a bulletin aiming to create interest in the 
use of Russian and other Eastern scientific and 
technical publications. This strikes me as a 
target already so well peppered that the gold 
must be completely worn out, but, they are well- 
meaning, no doubt. The first number appears 
to be a review of the situation, and what is 
indexed as “ English cover-to-cover translations 
of Russian periodicals " turns out to be a four- 
line comment that 82 Russian periodicals are 
cover-to-covered and a complete list can be 
obtained from 2 rue André Pascal. It looks 
very much like what we already know thanks 
to LLU of DSIR. And, by the way, if you want 
an intensive course in Russian for scientists get 
your application in by 31 May to the Secretary, 
Russian for Scientists Course, University of 
Birmingham, Edgbaston, Birmingham 15. It’s 
12-24 September, 42 hours of it and £25 residen- 
tial or £15 non. 

From Miss Brenda Walker, Central Library, 
Manchester, you can get “ Russian Journals: 
Union list of titles held by four libraries in 
Manchester and Salford.”’ Put barely, like that, 
it doesn’t sound much but it is just another 
of the services provided by those excellent libraries 
“up there.” 

Most of those organisations that seek to better 
our daily lot (and wotta lot / got) send their 
preliminary propaganda out to the public for 
nothing. It comes as a bit of a shock, therefore, 
that the booklet explaining the aims and objects 
of the Price Reduction League (14 Drury Lane, 
London, WC2) costs Is 6d. There are four 
grades, with Members at the bottom of the scale 
at half-a-crown and Industrial Counsellors at 
100 guineas, including 24 copies of display 
membership certificates, 200 badges and 200 
individual membership cards, at the top. This 
also includes a licence to use the symbol PRL 
on letter heads and advertising material. 
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Four-Stage Space Vehicles 


Selected Topics on Ballistics. Edited by WiLBuUR 
C. Netson. Pergamon Press. (63s) 


Rocket Propulsion. By Marcel BarRERE, 
ANDRE JAUMOTTE, BAUDOIN FRAEUS DE VEU- 
BEKE and JEAN VANDENKERCKHOVE. Elsevier, 
Amsterdam; Van Nostrand, London. (135s) 


Technology. Edited by H. S. Seirert. 
Wiley, New York; Chapman and Hall, London. 
(180s) 

Advances in Astronautical Sciences: the Proceed- 
ings of the 3rd, 4th and 5th Annual Meetings 
and the Western Regional Meeting of the 
American Astronautical Society. 4 volumes. 
Plenum Press, New York; Chapman and Hall, 
London. (£16) 


After every break-through in a new scientific 
field, large or small, a similar pattern of broaden- 
ing knowledge develops. In the first stage a 
flood of superficial explanations in the form of 
short articles spreads out in every diréction. 
These can be helpful to all and sundry, whatever 
their interests, as an introduction, but as little 
else. In the next stage the flow deepens a little 
and channels more attention, although still in 
what may be described as the popular style, 
to the demands of scientific and technical 
readers. In the third stage still greater depth is 
achieved and serious papers and studies emerge, 
which are real contributions to knowledge. 
Finally, some stability in the flow and its direction 
is observable and much more detailed and com- 
prehensive books appear to record the facts and 
discard the fancies. 

In astronautics, we have almost emerged from 
the second stage and in a few directions we are 
entering the last. The group of seven books 
now under review stretches right along this part 
of the stream. It covers a broad surface of 
astronautical interest, not only in subject matter, 
but also in time. Time, of course, must be 
measured in terms of pre-Sputnik or post- 
Sputnik eras, but subjects range from the many 
aspects of rocket design and development 
through the problems of space flight, both 
mechanical and biological, to the discoveries 
already made and the researches anticipated in 
the future. They are treated from many points 
of view, and vary from simple generalised discus- 
sions and reviews to quite detailed specialised 
considerations. Among them will be found 
material of interest and value to every scientist 
and engineer who desires to be made aware of 
the present state of his own specialist subjects 
in relation to astronautics or who merely wishes 
to be informed on those of others. 

Broadly the subjects can be classified under 
some half dozen headings such as space-vehicle 
design, rocket propulsion, mechanics of space 
flight, guidance and control, space research, and 
maninspace. They have been covered by almost 
two hundred authors, most of whom are recog- 
nised authorities. The majority are American, 
which is not surprising when one considers that 
five volumes were published in New York and the 
other two lean heavily on United States experi- 
ence. Additionally it must be recognised that a 
tremendous effort has been expended there 
during the last seven years. Equally it ought to 
be borne in mind that there have been and still 
are other lines of thought in the world. Among 
these, British contributions have not been 
negligible in spite of our present “* poor relation ” 
role. 

In fact, the only British work reported is 
contained in the AGARD volume which is 
mainly a review of past work collected together 
to commemorate the centenary of Carl Cranz, 
a German who devoted much thought and experi- 
ment to the science of ballistics. This pioneer 
is worthily honoured by papers covering the 
history of artillery and missile ballistics from the 
19th century up to the launching of the 
Explorer I satellite, and by accounts of modern 
developments. This volume adds little to 
knowledge existing elsewhere but its chief merit 


is that it gathers that knowledge together and 
presents it in a compact readable form. It 
might be classified as belonging to the later 
second stage or early-third stage period. 

At the other end of the scale is the book 
entitled Rocket Propulsion. This is a treatise of 
more than 800 pages devoted to the many 
different aspects of a single specialised subject. 
It is written by four French and Belgian authors 
who have prepared what must be the most com- 
prehensive text on rocket engines to date. It is 
not surprising that this has been possible because 
propulsion is fundamental and until engines were 
capable of lifting vehicles into space, little prac- 
tical progress could be made in the many other 
branches of astronautics. At first this was 
achieved by a comparatively large measure of 
brute force and ignorance. Even now thrust 
demands appear to be increasing at an exponen- 
tial rate, but a great deal has been learned to 
dispel the ignorance. Practically all this know- 
ledge is recorded or referred to and the propul- 
sion technologist will find clear and concise 
explanations of all aspects of the theory and 
design of both solid and liquid propellant 
rockets. The only possible criticism is that the 
work appears to have received a rather academic 
treatment and many engineers would have wel- 
comed some more practical information. It is 
true that a chapter on experimental techniques 
is included, but even this does not give a con- 
vincing impression of test problems, and other 


chapters are still less concerned with practical 


features. 

Somewhere between the limits of this advanced 
and specialised textbook and the first book 
mentioned stands the next volume, Space Tech- 
nology. It is as comprehensive as its title would 
suggest and, like Rocket Propulsion, probably 
covers more of its subject in one volume than 
any other book so far. Compared with Rocket 
Propulsion, however, it is written in a generalised 
form and has 38 contributors. In spite of this 
a surprisingly uniform level of presentation has 
been achieved and it is a real tribute to both the 
editor and the authors that such a wide variety 
of topics can be easily understood by any 
graduate-level reader. 

It is interesting to compare the treatment of 
propulsion in the two volumes. In Space 
Technology 136 pages are devoted to the con- 
ventional chemical rockets, about one sixth of 
that in Rocket Propulsion, but in addition nearly 
as many more are given to other possibilities, 
such as nuclear rockets and magnetohydro- 
dynamics, while the latter does not discuss these 
at all. They are, of course, futuristic prospects 
but their present technical state is fairly stated 
and the problems awaiting solution are not 
minimised. One of the most important of these 
when manned vehicles are to be designed will be 
shielding. Ingenious ways of disposing this to 
best advantage are discussed and a virtue made 
of necessity by pointing out that some shielding 
may be required in any event to traverse the 
newly discovered radiation belts around the 
earth. 

The same pattern of describing both established 
principles and possible future techniques is 
followed in the other sections. A great deal is 
known, for example, on guidance and control, 
and readers will find accurate and adequate 
explanations of radar, Doppler and _ inertial 
systems, of telemetry, gyroscopes, accelero- 
meters, and other aids. They will also find 
analytical studies of the future guidance 
manoeuvres necessary for descending from a 
satellite orbit, for correcting interplanetary 
trajectories and for achieving a rendezvous in 
space. Similarly, in the section on flight 
dynamics, chapters are devoted to aerodynamics, 
astrodynamics and satellite orbits. Others are 
given over to interplanetary operations, low 
thrust flight and time dilatation effects in space. 
The last can be recommended as a straightfor- 
ward and easily comprehended account of the 








BE Spel Se EE ARE RS re emer ne at 


aeences 
best or care 


ne 


crete 


i OTT 








ENGINEERING 29 April 1960 


consequences of Einstein’s Theory of Relativity. 
It also indicates the type of future experiment 
that might be made in order to prove the theory 
now that space vehicles are practical. 

The section on manned space flight naturally 
has little in the way of results as yet, but it does 
demonstrate the thought that is being applied to 
ensuring survival for the first humans to be 
launched into space. By now most people 
know that it is not just a matter of sealing the 
passenger in a cabin with a supply of oxygen. 
He has to be protected against excessive accelera- 
tions, extremes of temperature, reduced pressure, 
too little oxygen, too much carbon dioxide, and 
other environmental, physiological and biological 
hazards. Many of these have been examined 
and both aviation and space medicine have 
provided a vast amount of data. This can be 
helpful to the space capsule designers, but the 
engineering involved in providing reliable struc- 
ture, equipment and environmental control still 
remains a chalienge greater than anything yet 
experienced. 


593 


Turning to the four volumes of the “ Astro- 
nautical Sciences” series, these cover the pro- 
ceedings of the main meetings of the American 
Astronautical Society from 1956 to 1958. It is 
worth remembering that at the beginning of this 
period there was nothing but theory to discuss, 
but at the end of it nearly a dozen space vehicles 
of differing sizes had spent periods varying 
between hours and months traversing space near 
and far from the earth. This is reflected in the 
papers which, in the last volume, report a number 
of satellite experimental results and put forward 
more advanced proposals with even more con- 
fidence and enthusiasm. With the very rapid 
strides of the last three years even these are 
quickly becoming mainly of historic interest. 
Among the more important reports was the 
first announcement by Dr. Van Allen of the dis- 
covery of the earth’s radiation belt. He includes 
a very full bibliography of both Russian and 
American papers on the subject. Although the 
earlier volumes do not have the benefit of 
successful satellite flights to support them, they 











Publications 


provide many details of the tracking systems, 
instrumentation and anticipated programmes. 
It is to be hoped that future volumes may have 
papers comparing them with actual results. In 
other directions much has been written, but 
generally this has been included somewhere in 
the later volume on Space Technology. Indeed 
the latter can be regarded as distilling all that is 
valuable both here and elsewhere into the 
essence of present day knowledge and future 
thinking. 

Together the seven volumes reviewed can 
certainly claim to provide much of the necessary 
foundation on which to build successful space 
missions, but it is clear that there are few short 
cuts. A vast amount remains to be done in 
science and engineering, but the direction is clear 
and the milestones are being approached with 
great rapidity. By the time another such group 
of books is published, astronautics will certainly 
have entered the final stage of achievement. 
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Superfiuid Electron Gas 


A New Method in the Theory of Superconductivity. 
By N. N. BoGo.iusov, V. V. TOLMACHEV, and 
D. V. SHirkov. Translated from Russian. 
Consultants Bureau, New York; Chapman and 
Hall, London. (50s) 


The theory of superconductivity has received a 
great deal of attention during recent years, 
particularly since the variation of transition 
temperature with isotopic mass, predicted inde- 
pendently by Frdhlich and Bardeen in 1950, 
and confirmed experimentally in the same year 
by various workers, showed the essential correct- 
ness of their theory, based on a model of a 
superconductor in which the electron-phonon 
interaction plays the decisive role. A further step 
forward was taken in a classic paper by Bardeen, 
Cooper and Schrieffer in 1957, who showed 
that the interactions of greatest importance 
were those involving correlated pairs of electrons 
at the Fermi surface, of opposite momentum 
and spin. 

The present book is a monograph consisting 
essentially of a number of original papers by the 


several authors, developing a theory of super- 
conductivity based on the Hamiltonian of 
Frohlich but using mathematical methods 
analogous to those used in Bogoliubov’s theory 
of the superfluidity of liquid He II. Calculations 
of the ground state and single particle (fermion) 
excited states confirm the results of the BCS 
theory on the magnitude of the “ energy gap” 
between the superconducting and normal states, 
and the authors then proceed with the calculation 
of the spectrum of collective excitations (plasma 
oscillations of the electron gas), taking into 
account the Coulomb interaction between par- 
ticles. They conclude that this interaction, 
though tending to hinder the occurrence of 
superconductivity, does so to a lesser extent than 
would be supposed when it is introduced into 
the BCS theory. Both longitudinal and trans- 
verse plasmons are found to be capable of 
excitation in the superconducting state. 

The theory developed in this book, though 


doubtless of value to specialists, depends on such 
complex mathematical analysis that it sheds 


little new light on the physical processes involved. 
Moreover, the attribution of superconductivity 
to the mathematical model employed depends 
solely on the existence of a state of the electron 
gas with non-zero total momentum (and thus 
current flow), and stable with respect to small 
perturbations. Thus the model exhibits super- 
fluidity of the electrons, but does it exhibit the 
Meissner effect? No more than two pages of 
a short final chapter on the thermodynamics 
and electrodynamics of the superconducting 
state are devoted to a discussion of the effects 
of a magnetic field, so that this question is left 
entirely open. Until it is resolved the micro- 
scopic theory of superconductivity still awaits a 
clear interpretation, and the contents of a book 
like this will remain of greater value when pub- 
lished in the journals of mathematical physics. 

The book concludes with a short appendix 
in which the possibility of the existence of 
superfluidity in nuclear matter is discussed. 
There is a short bibliography but no index. 

J. M. Lock 





Trial by Neutrons 


Proceedings of the Second International Confer- 
ence on the Peaceful Uses of Atomic Energy. 
Vol. 10: Research Reactors. United Nations, 
New York; HMSO, London. (132s) 


The first reactor CP-1 went critical on 2 Decem- 
ber, 1942, on a squash court of the University of 
Chicago. It was not cooled and usually operated 
at a power of 0-5 watts, though occasionally 
this was increased to 200 watts for short periods 
of time. The power had to be kept low to 
protect operating personnel as there was no 
shielding. Much progress has been made since 
those days when the neutron-detecting ion- 
chambers were suspended outside the reactor, 
and in an endeavour to keep pace with the 
requirements of development and basic research 
a large number of research reactors have been 
built. In many research reactors, used princi- 
pally for studying the effects of neutron and 
gamma radiations on materials, radiation intensi- 
ties greater than those envisaged for future power 
or propulsion reactors must be achieved. Also, 
this type of research reactor, which is used as a 
source of neutrons and gamma rays, should 
use sound, well tried technologies and not, say, 
coolants in which experience is lacking. 

This volume, number 10, is principally an 
account of the design and characteristics of 
many research reactors, either operating or being 
built, plus some thoughts on possible future 
types. It is a collection of papers on research 
reactors from a number of countries presented 





at the Second Geneva Conference. (See ENGI- 
NEERING, Vol. 186, 1958, p. 662.) 

The interest in this book lies probably in two 
fields. (1) Do the recently designed reactors 
with fluxes of about 10" neutrons per sq. cm 
per sec differ appreciably in design from some of 
the early reactors with these fluxes? (2) What 
are the future trends in research reactors, and is 
water still the preferred coolant? These ques- 
tions are well answered though an amount of 
judicious reading has to be done before a true 
picture of the state of research-reactor design is 
obtained. But this is to be expected. 

Several papers are concerned with the design 
of, and operational experience with, pool-type 
reactors, probably the most popular type for 
research. With forced convection, powers up to 
5 MW (~5 x 10" neutrons per sq. cm per sec.) 
can be dissipated. The convenience of having 
a movable core, either in the vertical or hori- 
zontal plane, is well illustrated in many designs, 
though one is inclined to think that in many 
instances the core might remain predominantly 
in one position; most experimenters preferring 
steady, continuous, neutron fluxes. 

Most of the various types of high flux reactors 
(10%—5 x 10" neutrons per sq. cm per sec) 
are discussed. Three of the most impressive, 
the Canadian NRU, the Belgian BR2 and the 
United States ETR, are described in some detail. 
The NRU (200 MW) and the ETR (175 MW) 
are probably the two most powerful research 


reactors in the world and they differ markedly 
in design. The NRU uses natural uranium with 
a heavy-water coolant and moderator, while the 
ETR uses enriched uranium and light water. 
Their purposes are also different; the ETR being 
built for large loops has no horizontal holes, 
while the NRU is a more general purpose 
research reactor with both vertical and horizontal 
experimental holes. Unfortunately, there is 
little information on experience with loops and 
other features in these reactors. All the recently 
built or designed high-flux research reactors 
show that consideration has been given to the 
provision of experimental holes in the cores 
where the highest neutron and gamma ray 
intensities exist. A paper on Dipo, one of the 
United Kingdom’s high-flux research reactors 
which has been in operation for over three years, 
shows how this in-core space can be obtained 
by the use of annular fuel elements with an 
irradiation space down their centres. 

Many low-powered reactors are also described, 
much attention being given to their safety 
features. They all exhibit designs “ out of the 
ordinary *’ a typical example being TriGa, which 
uses a special zirconium hydride—uranium alloy 
fuel element, the hydrogen content of the 
element being useful in producing a substantial 
negative reactivity temperature coefficient. 

It is apparent from many papers that neutron 
fluxes up to 5 « 10°‘ neutrons per sq. cm per sec 


Continued on next page 











adtielile-baielsts 


do not satisfy either reactor users or designers. 
United States paper gives details of the 
design of a heavy-water cooled and moderated 
ultra-high-flux reactor—Mighty Mouse—which 


these 
cooled annular shaped core, the inner void being 
ing as a neutron “ flux 


by the water in the “ flux 
a high peak in the thermal 
neutron flux. As mentioned in a Russian paper, 
serious consideration must be given to the heat 
flux existing near the inner face of the core due 
to the rapid increase in the neutron flux in this 
region. Factors of 20 are quoted for the 
ratio of maximum neutron flux to the flux in 
the core. 
There are also a few papers on transient 
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reactors. These reactors are interesting for they 
operate on the principle of having a prompt 
negative reactivity temperature coefficient as an 
automatic, never fail, shutdown mechanism. 
The most favoured type is a form of enriched 
homogeneous graphite-moderated reactor in 
which, after the rapid application of about 2 per 
cent excess reactivity, the fission heat from the 
resulting power burst is rapidly transferred to 
the graphite moderator causing a loss of reac- 
tivity. Maximum fluxes during a pulse are 
quoted as high as some 6 x 10"? neutrons per 
Sq. cm per sec. A possible difficulty with these 
reactors for some of the experiments which are 
proposed is the long mean neutron lifetime 
(~ 0-8 millisecs) which limits the rate of rise 
of the pulse. 

Thus, as can be seen, the papers cover the 
complete range of research reactors. They are, 
however, principally concerned with engineer- 
ing descriptions and operational experience, and 
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little of the reactor-physics features of research 
reactors is discussed. An appreciation of the 
usage of research reactors is another aspect 
which appears to be How large are 
the flux depressions in the major experimental 
loops, and can they be accurately calculated? 
The problems, if any, associated with the high 
gamma-ray heating in many reactors also 
deserves some consideration. (The gamma-ray 
heating can amount to several tens of watts 
per gm of material.) These and other questions 
lead one to wonder if the reactor user, as opposed 
to the reactor operator, is entirely satisfied with 
the present research reactor designs and if the 
reactors now operating are in fact being used in 
the most advantageous way. But the volume is 
very useful, serving as a reference book on 
research reactors, and containing much detailed 
information regarding their design and charac- 
teristics. 
V. S. CROCKER 





Conflict at Mach 8 


ge Figs X. By HANK Searis. Heinemann. 
(15s) 

Norco are developing a rocket-propelled aircraft 
which can fly at Mach 8 and reach an altitude 
of 200 miles. Mitch Westerly, pilot for the 
project, has produced a frightening “ yaw” 
during a test flight, but Lou Haskel, the engineer, 
refuses to believe an unknown aerodynamic 
factor is involved: he has staked his career on 
the success of the project, and there is only 
two weeks before the company are due to 
bid for an Air Force contract. Westerly faces 


death on the final flight to prove the point at issue. 


Like so many technical novels, The Big X 
combines themes of science, company politics 
and romance; and the illusion of conflict is 
created. The fears and doubts that weigh upon 
Westerly, and the love of his girl friend Sue who 
is with child by him, suggest the possibility of 
an unheroically humane ending. But Sue never 
stands a chance, and the goadings of Lou 
Haskel seem less important in persuading 
Westerly to go ahead than his own devotion to 
space flight. He is, in short, yet another incar- 





New Books 


fon Exchange: A Laboratory Manual. By J. E. 
SALMON and D. K. Hate. Butterworths Scientific 
Publications. (25s) 


The presentation of the principles of ion exchange 
and the —— ne have been designed for 
both sixth form pupils in schools and first year students 
in universities. Well-referenced. 


Teach Yourself Naval Architecture. By B. Baxter. 
The English Universities Press. (10s 6d) 


Particularly intended for students and apprentices 
who need some theoretical knowledge as a back- 
ground to their practical work. Problems and 
answers are given. 


Adventure in Oil: The Story of British Petroleum. 
vt —— LonGcuurst. Sidgwick and Jackson. 
s 


To celebrate their golden jubilee the British Petroleum 

Company have produced this handsome and absorb- 

ing history of their activities in Persia and elsewhere, 

from the first lucky stroke of a pick to the latest 
offshore drilling rigs. 

Low-Temperature Techniques. By F. Din and A. H. 
Cocxett. George Newnes. (40s) 

A concise account of the production and measure- 

ment of low temperatures, and their applications in 

the laboratory and in industry, for gas separation, the 
transport of liquefied gases, storage and preservation. 

Electron Physics: The Physics of the Free Electron. 

O. Kiemperer. Butterworths Scientific Publica- 
tions. (32s 6d) 

Based on lecture courses delivered to honours students 

at Imperial College, Dr. Kiemperer’s book is aimed at 

undergraduates, although in order to make it as com- 
prehensive as ble some sections suitable for 
graduates have included. 

An Introduction to Plastics. Rubber and Technical 
Press Ltd., Gaywood House, Great Peter Street, 
London, SW1. (20s) 

A series of 29 articles reprinted from a special number 

of Rubber and Plastics Age and dealing with the main 

groups of polymers and chemicals, and with proces- 
sing and equipment. 
and Engineering Year Book, 

South > Pree Mining Journal Syndicate 
Lid., Johannesburg; Argus South African News- 
papers Lid., 85 Fleet Street, London, EC4. (89s) 

This golden jubilee edition is prefaced by articles 


on progress in geology and the mining of diamonds, 

gold, coal and the base metals. Reports of the 

activities of the mining and service companies are 
ot a by a comprehensive directory and buyers’ 
guide. 

Cosmetic Science: Proceedings of the Congress 
organised by the Society of Cosmetic Chemists of 
Great Britain, London, April 1959. Edited 
by A. W. MippLetTon. Butterworths Scientific 
Publications. (60s) 


Papers presented on the engineering side of the 
cosmetics industry include those on current trends in 
mechanisation in laboratories, filtration and heat 
transfer in the manufacturing process, and the 
inhibition of corrosion in iron and aluminium. 
British Construction Equipment, 1960. Federation of 
Manufacturers of Construction Equipment, 121 
Queen Victoria Street, London, EC4, (Free of 
charge.) 
A heavily illustrated catalogue of the products of the 
Federation’s member-firms, with a tabulated classified 
index, the whole being written in English, French and 
Spanish. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted 


Tools 


Jigs and Fixtures. DEeLoro STe.iite Ltp., Highlands 
Road, Shirley, Solihull, Warwicks. Examples of 
Stellite faced jigs, tools and fixtures given in an 
illustrated folder. 

Grinding Heads. J. BrockHoust & Co., Ltp., Elms 
Works, Penn Road, Wolverhampton. Grinding 
heads for wheels from 2in to 14in diameter for 
fitting to most standard machines. Leaflet. 

Screwdrivers. STANLEY Works (GB) Ltp., Rutland 
Road, Sheffield 3. Two publications Screwdriver 
Knowhow and Phillips Screwdrivers give range of 
choice and hints on use of screwdrivers. 

Rules and Tapes. James CHESTERMAN & Co, LtD., 
Bow Works, Sheffield. Rules, tapes and chains 
1 listed in a 52 page catalogue and separate price 
ist. 

Saw Bench. Parry & Son (Toois) Ltp., 329-333 
Old Street, London, ECi. The Sundial 10in 
precision universal saw bench; depth of cut 34 in; 


nation of the Man Dedicated to his Calling. 

Hank Searls writes plausibly about Mach 
numbers, g’s and the “ controllability barrier,” 
and the technical crux of the story can be easily 
grasped. The organisational background and 
romance theme are given workmanlike treatment 
(though one hopes no aircraft company leaves 
such decisions to its test pilots) and the super- 
sonic poetics are sufficiently controlled not to 
give pain. Altogether an unimportant novel, 
but not without excitement and interest. 


Cc. J. ALBU 


The Reviewers 


Professor A. D. Baxter, M.Eng., is director and chief 
executive for rocket and nuclear power in the 
de Havilland Engine Company Limited, who have 
been engaged in the development of Blue Streak. 
He is a member of the Institution of Mechanical 
Engineers and a Fellow of the Royal Aeronautical 
Society. 


Dr. J. M. Lock is a member of the scientific staff 
in the low temperature laboratory of the Royal 
Radar Establishment, Great Malvern, which he 
joined in 1951. He had previously spent four 
years in Cambridge engaged in research on super- 
conductivity. He is a B.A. in physics and a Ph.D. 


Dr. V. S. Crocker is employed in the Research Reactors 
Division at the Atomic Energy Research Estab- 
lishment, Harwell. 


Mr. Colin J. Albu is employed by a firm of manage- 
ment consultants. In spite of early interest in 
mathematics he took a degree in English at Cam- 
bridge; and he is particularly interested in problems 
of technical exposition. 





for either bench or pedestal mounting. Illustrated 


leaflet. 

Copy Mill. Taytor, TayLor & Hopson, Stoughton 
Street, Leicester. The JR 1 to 1 copying, profiling, 
and routing miller. Throat depth 164 in; height 
below tool 12 in max.; 8 cutter speeds; detachable 
tracer arm. Brochure 15-1. 

Surface Grinder. A. A. Jones & SHIPMAN LtD., Nar- 
borough Road South, Leicester. Model 1400 
surface grinder; working surface of table 24 in 
by 7in; power rise and fall for wheel head. 
Brochure No. 273H. 

Turret Punch Presses. DowpiING AND Do it LTD., 
346 Kensington High Street, London, WI4. 
Wiedemann turret punch presses; 7 models with 
capacities from 15,000 Ib to 160,000 Ib and up to 
32 stations. Hand or power operation. Illustrated 
folder. 

Shears. KEETON Sons & Co. Ltp., Keetona Works, 
Greenland Road, Sheffield 9. Keetona } in shears; 
two models, take up to 120 in long; 46 strokes 
per minute; hydraulic or mechanical hold down. 
Folder. 





















































he 


het mamngroteneenpge an wa, 
“ 72 re ae 





tax concessions. This February, while 
the printed and broadcast arguments 
raged as to where the Chancellor was 


went steadily on buying even more 
| goods and raising the level of hire 
| purchase debt to £889 million. 

| In twelve months the total debt has 
| risen by £293 million, 80 per cent 
of the increase being in the amount 
| owed directly to finance houses. The 





Engines for an Indian 
Crude Oil Pipe Line 


T= developing Nahorkatiya oil field | February hire purchase activity has 
1 


n Upper Assam is to be connected | been affected by the high rate of delivery 
to refineries in Assam and at Barauni, Of new cars, but other factors have 
720 miles away in the North Indian | included secondhand cars, radio and 
state of Bihar. other electrical goods, commercial 

The diesel engines, dual-fuel engines Vehicles and domestic appliances. 
and diesel-engine-driven generating sets 
with associated switch gear are to be | Protecting the Paraffin 


provided by W. H. ALLEN AND Sons, | ° ra 
of Bedford. The £600,000 contract has | Burning Public 


been placed by the BuRMAH O1L Com- | So great has been the adverse publicity | 
PANY (Pipe Lines), of London, acting | attracted by oil heater tragedies that | 
for O1 INDIA (PRIVATE) Limited, of | jt should not be long before the appear- | 


Calcutta. : ance of appliances equal to the stringent 

A total of 51 Allen engines will be requirements of the new British Standard 
sent out, 30 for pumping duties at nine (Bs 3300). It covers all 
stations and 21 for electricity generation | domestic paraffin appliances including 
at seven stations. — ; radiant drip-feed heaters. 

The control equipment in the seven | 
power stations will be by BROOKHIRST heaters shall be able to stand up to 
IcraNnic Limited, who are also at draughts of 17 m.p.h. (26 ft a second) 
Bedford. AS pase without creating a risk of fire. 

The crude oil pipe line is the longest | British Standards Institution has spoken 
of its type in the world at the moment | of the use of wind tunnels in carrying 


and is required to be in full operation  oyt this particular test. The 17 m.p.h. | 


by early in 1962. The Allen engines | figure is that recommended in the recent 

are to begin arriving in July this year in | Department of Scientific and Industrial 

order that work can begin on the site | Research report. 

in the dry season, which opens in 

October. ae : the danger from oil heaters being 
A radio telemetering link connecting | knocked over. 


the flow of crude oil to the refineries. | appliance being overturned. All heaters 


Arrangements will also be made for | must, to comply with the Standard, | 


pumping operations to be controlled | include some means of fixing them to a 

remotely from the control room of each | wall or to the floor. 

pumping station. 
Natural gas is available in quantity | from paraffin dripping from a corroded 

at the despatching stations in the oil | fuel tank, BS 3300 lays it down that the 

fields and it is here that the dual-fuel | tanks of radiant heaters must be of 
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likely to take something off, the shoppers | 


kinds of | 
First of the tests laid down is that | 


The | 


The standard also takes account of | 
It requires the makers | 


all down line Stations will be used by to measure the degree of burning, 
the despatchers at the fields to control | where it occurs, that follows from the | 


Since there is also an obvious fire risk 


engines will be in use. 

The engines will be designed to use 
the crude oil from the line as fuel. 
Various problems, the low flash point 
(22°F) and the high wax content 
(setting point 85°F), are being over- 
come. 


£10 Million ICI 
Severnside Expansion 


IMPERIAL CHEMICAL INDUSTRIES ate to 
spend upwards of £10 million at their 
Severnside Works, South Gloucester- 
shire, on a new ammonia plant and 
associated facilities producing urea and 
fertilisers. The ammonia plant will have | 
a capacity of 100,000 tons a year. All | 


' corrosion resisting materials. 
All of this will help. None of it can 


make a heater fool-proof so the BSI | 
have required the makers to put on each | 


| heater a permanent label warning 
against carrying the heater when it is 
| alight, against placing it where it may 
be knocked over, against using petrol, 
_ and emphasising that proper ventilation 


and protection from draughts is needed. | 


The secretary of the Om APPLIANCES 


| MANUFACTURING ASSOCIATION has said | 
| that he is sure all appliances on sale for | 


| next winter will comply with BS 3300. 


| Scottish Development 





| undertaken at Redbrae, 


| Scotland, with the installation of a | 


} 


| computer in the spring of 1961. 


| speed, transistorised computer, named 
| Apollo, at their computer research 
| establishment, Bracknell, Berkshire. The 
| faster calculation of approach speeds 
| may make it possible for the computer 






Prestwick, | forgings in metals ranging from carbon 


steels to titanium. Among their con- 


| tributions are forgings produced to the 


FERRANTI are now building the high | 


exacting requirements of the aircraft 

firms. { 
CHarRLes SmitH & SON (WooDCRAFT) 

Limited are demonstrating products in 


| wood still demanded in great varicty 
| by the engineering industries. 


to lead to the use of smaller separation | 


| limits, a necessary improvement in the 
| efficient use of air space as the frequency 
| of airliner arrivals increases. 


Speaking Up. 
|for British Shipbuilders 


| If there is to be a reduction in the | 
| world’s shipbuilding facilities it should 
be in the countries that have artificially | 
expanded to meet a temporary boom 


have increased efficiency rather than 
| Capacity. 

This is the view of Colonel T. Eustace | 
Smith, chairman of Smiry’s Dock 
Company put forward after the Middles- | 
brough launching of the 19,050 ton oil 
| tanker Mantua for the CHARTER STEAM 


| SHipPING Company. 
Colonel Smith flatly denied the criti- 
cism that British shipbuilders spend too | 


| little on research and development. 
| “* The impression that British shipyards 
are today lagging behind their foreign | 
competitors is completely untrue. There | 
are in the United Kingdom yards as | 
modern and as well equipped as any | 
in the world, and the whole industry is | 
backed by a research effort as great as, | 
if not greater than, any of our com- | 
petitors.” 

“There is a sense,” said Colonel 
| Smith, “ in which every ship built is in 
itself a research and development | 
project. In that respect shipbuilding | 
differs from most other industries.” 

Recalling that British shipbuilding 
output continues to lead the world in 
value, Colonel Smith stressed the unique 
| place of the smaller British yards pro- | 
| ducing specialised ships for users all 
| over the world. 

It was not necessarily true that closing | 
down yards would have a useful effect 
| on costs. As very largely an assembly 
industry the yards were directly respon- 
sible for only a small part of the cost 
| of a ship. And the effect of closing | 
| down a yard—on steelmakers, engine- 
| builders, auxiliary suppliers and a 
hundred-and-one others—would be felt 
far more widely than on the yard and 
| its workpeople alone. 


|A Varied Travelling 
Industrial Exhibition 


Leads to £375,000 Contract 


‘enaiiane equipment, tools, lifting 


the new plant is expected to be in Developments and special manufactur- 


production during 1963. 

This scheme is additional to the 
already announced ICI Severnside pro- 
posals for the development of ethylene 
oxide and ethylene glycol plants, 
costing £5 million. 


Fiscal Wisdom of 
the General Public 


Can the ordinary, average shopper 
forecast the mind of the Chancellor of 
the Exchequer with greater accuracy 
than the pundits? The hire purchase 
figures for February suggest that this is 
indeed so. 

A year before, sales had been checked 


by a general anticipation of purchase | processing to air traffic control is to be | bury, Birmingham, have on exhibition | include the Belfast area. 





| ing facilities installed at the HARLAND 
ENGINEERING Company’s Alloa, Scot- 
| land, works have led to the placing there 
| of a £375,000 contract for four groups of 
| boiler feed pump sets for the Drakelow 
“C” power station. 
| The order from the Centra ELEc- 
| TRICITY GENERATING BoarRD’s Midland 
, Group is for boiler feed groups of main, 
| Standby and starting units made up of 
| booster and feed pumps operating with 
| two 350 MW turbo-generators. 


} 


| gear, wood products and precision 
| temperature instruments, are among the 
| exhibits in the touring exhibition of 
| industrial equipment which opened at 
| the Aerodrome Hotel, Croydon, on 
| Tuesday. 

| The tour, which will take in a dozen 
| industrial centres, followed the desire 
of the INDUSTRIAL FAN AND HEATER 
' Company, of Birmingham, to show 
| their new range of ventilating equip- 
| ment. Taking part are the SURFORM | 





| division of FirtH CLEVELAND TOOLS | 
Limited, who are showing Surform | 


| equipment. 


| world leaders” in 


West INSTRUMENT Limited, of 
Brighton, produce precision tempera- 


| ture instruments which are used in the 


plastics, furnace and heat treatment 


| fields where precise accuracy of measure- 
' ment is achieved without sacrificing the 


robustness of the instruments. 


‘Setting Up 
_ Overseas 


| “Our policy of setting out for world 
and not in the British shipyards which | representation "those words are used 
| by Sir Arthur Croft in his chairman’s 


statement to the shareholders of Crorts 
Enoineers (Ho.LpinGs) Limited. He 
says that this policy of world representa- 
tion “* is most certainly showing positive 
results.” 

Crofts make power transmission 
They have extended their 
production capacity “ to make them the 
their specialised 


| branch of engineering. 


What do these aims involve in terms 
of company policy and drive? A readi- 
ness to lose as well as make money. 
The group’s profits for 1959 totalled 
nearly £1,300,000 before tax, but the 
subsidiary in the United States—Crofts 
USA Inc.—requires a further period 
for development before the chairman 


| expects to see profits from it. 


The cost of developing a first class 


| sales organisation in the land of sales- 


men exceeded the American company’s 
earnings during 1959. Special stocks 


| of Crofts products to suit the market are 
| being built up. 


Substantial Order 
for Seacat Missiles 
A production order for a substantial 


number of the Seacat surface-to-air 
guided missile is to be placed with 


| SHort Broruers, of Belfast, subject 


to the negotiation of contract. 

This advance for the Seacat, which is 
the modern replacement of the old 
anti-aircraft Bofors gun for the defence 
of ships, was announced by Mr. Duncan 
Sandys, the Minister of Aviation. The 
Swedish Admiralty has ordered a 
number of Seacats for try-out purposes. 

The Seacat is to be the main secondary 
armament of the more recent frigates 
being commissioned for the Navy. 


Standardised Factories 
for Northern Ireland 


A further step towards creating more 
work in Northern Ireland has been 
taken by the Ulster Government in the 
setting up of a scheme to provide 
factories employing thirty or forty 
workers. 

A standard factory has been designed 
which would take about eight months 
to put up and which would give 6,000 sq. 


| ft of space. Their rent, from the Nor- 


thern Ireland Ministry of Commerce, 


| would be £350 a year for a 21-year 


| Computer Apollo and _ and Surcut tools. ; 
i | The associated companies LIGHT 
Air Traffic Control | METAL ForGinGs Limited and HUGHES- 


|The experimental application of data | JoHNsON StaMmPinGs Limited, of Old- 


‘lease. The scheme, under which the 
| Ministry require assurances of the 
| number of new jobs created, does not 
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A Brain 


Automatic target detection 
ne permits the trans- 
mission of processed radar 
data to distant control centres. 
Automatic analysis of such 
data is in the early experi- 
mental stage. Civil applica- 
tions are being studied. 


ADAR, like any other instrument, depends for 

its success not only on efficient mechanical 

and electrical design but also on the ease with 
which it can be used by its operator. Under 
certain conditions this last becomes the most 
difficult problem of all; for example, when the 
equipment passes information to its operator at 
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too high a rate. Now it looks as though this 
situation has been reached in the field of radar. 
In fact, the question now being examined is to 
what extent the human operator can be designed 
out of a radar system. 

Radar equipment has greatly improved in 
efficiency since the Second World War. But the 
sky patterns observed by radar have developed 
greatly in complexity. Military radar, for 
example, is now concerned with targets moving at 
speeds of twice the speed of sound (sometimes 
considerably faster), approaching from great 
distances. Civil radar deals with situations of 
greater complexity too—aircraft flying at a wide 
range of speeds, with critical flight plans, and 
denser packing. In both cases the actual detec- 
tion of a target by the equipment can be fairly 
readily achieved. It is the interpretation of the 
significance of the complex and rapidly changing 
pattern that is now causing the difficulty. 

To help the operator in his task, subsidiary 
operators can be brought in to take over parts 
of the work, the equipment being redesigned to 
facilitate such split operation. Alternatively, 
where a radar unit has a clearly defined task, it 
becomes worthwhile to turn to the possibility of 
replacing the operator by an automatic com- 
puter. Both of these topics were discussed at 
the recent Symposium on Data Handling and 
Display Systems for Air Traffic Control, held 
by the Institution of Electrical Engineers. Some 
of the new developments in radar design that 
= to light during the symposium are described 

ow. 


LABELLING TARGETS 


The usual technique nowadays for military 
radars is to provide a ready-reference store con- 
nected to the main equipment. One or more 
operators watch raw-radar screens and tag 
each target blip of interest with the information 
available on it—identity, height, climbing rate, 
etc., depending on the circumstances. These 
labelled blips are then fed into a store where 
they are available to other radar operators who 
might, for example, be concerned with the 
control of defensive missile systems. Such 
operators are then able to work with simplified 
displays showing only information relevant to the 
problem on hand. They can elect to have all 
targets in the store to be shown on the screen, 
complete with labels; or they can select only 
those targets at a specific height, or flying in a 
certain® direction, depending on the tactical 
requirements of the task they are carrying out. 


Naturally, such equipment—referred to as radar 
data processing equipment—has applications in 
civil air traffic control, and experiments have been 
carried out on its use for this purpose. 

One of the basic instruments that has been 
developed to facilitate radar data processing Is 
the fixed coil system of presenting radar informa- 
tion on a cathode ray tube, used in conjunction 
with inter-trace marking. The operator sees the 
normal plan position indicator (ppi) display; 
but he is able to place a marker circle over any 
target, by means of a joystick control, and then 
feed information concerning the target into the 
main store by means of a separate input panel. 
The voltages generated by the joystick control 
corresponding to the coordinates of the target 
enter the store at the same time. 

Fig, J (left) At the input 


is Added to the Eye of Radar 


cathode ray tube is used as the viewing medium; 
the display is in Cartesian form and marks the 
tracks in their correct relative plan positions on 
the tube face. This equipment is thus the 
output system that would operate from the 
inputs to the data store provided by the equip- 
ment described in the previous paper. The two 
types of display are shown in Fig. | and Fig. 2. 

On the labelled display, information appro- 
priate to the track of each blip is written as a 
group of numbers, letters, or shapes about its 
position. A vector with length proportional 
to the track velocity is then added to give an 
indication of direction of motion and velocity. 
As is shown in Fig. 2, the vector trails behind 
the annotated track. 

To obtain good operating conditions the 








10 a radar data processing 
System the operator has a 
normal ppi display with a 
marker whose position is 
controlled by a joystick. 
When over a target he can 
feed information about the 
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Two sets of coils are used, one producing 
horizontal deflection, the other vertical deflec- 
tion. A centrally generated linear time base 
resolved into sine and cosine components pro- 
duces the trace on the display in the direction 
viewed by the aerial system. 

A description of the development and design 
of such displays was given in “ Fixed-Coil 
Display System for Data Extraction” by W. F. 
Ashton, Royal Radar Establishment. Each set 
of coils receives time-base and inter-trace marker 
voltages in turn from a switching circuit. One of 
the most intractable problems met in this 
system was “spot wander.”’ This name is given 
to the effect where a marker, positioned by steady 
deflection voltages, moves about on the cathode 
ray tube in sympathy with the deflection wave- 
form fed to the other input of the system. The 
wander could be of the order of 3 mm. 

The difficulty in tracing the voltage producing 
wander was due to its extremely small value in 
comparison with the large time base voltages. 
That is, two variations were present, one a 
thousand times smaller than the other, and the 
cause of the smaller one had to be determined. 
A differential circuit was devised which was able 
to measure voltage variations of less than 5 mV 
and it was found that the wander variations were 
caused by changes in valve parameters caused by 
dissipation changes which were in turn caused 
by the change in polarity and amplitude of the 
time-base waveform. A considerable improve- 
ment was achieved by redesigning the circuit. 

Secondary effects were then found. The most 
important of these were hysteresis effects in 
small capacitors. The capacitors were behaving 
as current generators, producing up to 10-°A 
for a period that varied considerably but cer- 
tainly exceeded 10m sec. High permeability 
ceramic capacitors were considerably worse 
than other types, but the effect was negligible 
using plastics-film capacitors. The same effect 
was also found when a loaded Bakelite valve 
base was used, with the feedback path of the 
amplifier having port of the valve base between 
two pins in parallel with the normal circuit. 
This was removed by the use of polytetra- 
fluoroethylene bases. The spot wander was 
finally reduced to less than 0-5mm on full 
expansion of the ppi picture. 

A system of labelling target blips was outlined 
in a paper “A Cathode-Ray-Labelled Plan 
Display,” by N. J. Smith and P. F. Heggs, 
Royal Radar Establishment. The aim is to 
display a large mass of stored information in an 
easily understood manner. A magnetic-deflection 


Fig. 2. The output from the store is available to 
other display tubes. Various types of display are 
possible; three examples are shown: (a) with 
various letters, numbers or signs for identification, 
(b) with vectors representing track and velocity, 
(c) with future position vectors after a specified 
time, showing potential conflict. 
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Fig. 3 It is also possible to show only those 

targets of interest for a particular problem. 

X, Y, Z could refer to the place of origin of the 

aircraft or missiles being tracked; the numbers 
could identify height, destination, etc. 





Fig. 4 It is a simple matter to superimpose a 
synthetic display on a map of the area concerned. 
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display should be reasonably free from flicker. 
Thus the repetition rate on each track has to be 
greater than about 5 to 10c/s, the exact value 
depending on the phosphor used in the cathode 
ray tube. Using a magnetic deflection tube it 
has been found possible to write three clear 
characters and a direction vector, after allowing 
for the movement to the required part of the 
tube face, in 360 microsec. This means that 
about 280 tracks can be displayed. 

The display console has a double-deflection 
system consisting of the main deflector coil 
circuits with a band width of about 15 ke/s, 
which position a spot on the tube face, and a 
second deflection coil circuit with a 200 kc/s 
bandwidth, which paints a small raster about this 
position. The small raster contains nine lines, 
the writing time for each line is 17 microsec 
and the flyback time is 3 microsec. The pattern 
is produced as a brightness modulation on the 
raster, using no half-tones. Three clear charac- 
ters can be written on the tube face in 180 
microsec. The vector tail is applied in Cartesian 
form through the main deflection system, being 
brightness-modulated with a pulse of width 
proportional to track velocity. The vector on 
the tube face has its origin at the raster centre, 
and to avoid obliterating the track information 
and at the same time to keep the pattern and the 
tail associated, the brightness-modulation pulse 
is timed to start when the vector cuts the peri- 
meter of the raster. To position and settle a 
spot anywhere on the tube face takes 80 microsec; 
to write the vector tail takes 90 microsec. 

Patterns are stored on a small ferrite-core 
matrix, in which each core corresponds to an 
element on the raster. 


AUTOMATIC RADAR DETECTION 


It is often impossible for radar equipment 
located at an air traffic control centre to give 
enough information about all the aircraft moving 
in the airspace controlled by the centre. What 
is required is a network of radar stations able 
to cover the whole area, feeding information to 
the centre. The problem which then arises is 
how to transmit the radar information from the 
individual station or stations to the control centre. 
Manual detection, evaluation, filtering, and other 
similar processes at the radar site may be un- 
desirable and inefficient. The transmission of 
unprocessed radar data over microwave links is 
uneconomical both from the point of view of 
spectrum utilisation and of cost of installed 
equipment, and difficulties arise when trying to 
mix raw radar data from different sites at the 
control centre. 

Attention is therefore being given to automatic 
methods of extracting and transmitting radar 
data in which bandwidth requirements are more 
directly related to the amount of useful informa- 
tion to be transmitted and in which the data are 
more suitable for automatic processing and for 
operation of synthetic simplified displays such 
as are described above. Details of recent work 
in this direction were given in a paper “ An 
Experimental System for Automatic Radar 
Target Detection and Digital Coded Plot 
Extraction and Transmission,’ by G. L. F. 
Hinckley, of the Royal Radar Establishment. 

Two alternative devices have been studied for 
automatic target-signal detection. In the simpler 
device the raw radar video signals are integrated 
over the several radar recurrence periods that 
take place during target illumination time, by 
means of a cathode-ray storage tube. The 
alternative, and more complicated, device is a 
small special purpose digital computer pro- 
grammed for target detection. 

The occurence of a detected-target signal auto- 
matically causes the polar coordinates relating 
to it to be measured and then computed into 
Cartesian coordinates, expressed as numbers in 
binary digital coded form. The pulses repre- 
senting the two numbers defining a single plot 
in Cartesian coordinates are generated simultane- 
ously and are passed to a ferrite matrix store. 
The inputs to the store appear randomly, 
governed by the order and rate of target illumina- 
tion. 650 pairs of numbers can be accommo- 
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Fig. 5 Automatic target detection can be carried out either with an analogue or a digital computer. 


dated in the store of the experimental system. 
Precautions are taken to minimise the effect of 
ground and meteorological clutter or other 
interference, which would otherwise form false 
plots and rapidly saturate the store. 

The coded plot information contained in the 
store is extracted at a steady slow rate so that 
the contents of the store, if it is full, are extracted 
over a period roughly equal to the azimuthal 
rotational period of the radar aerial. The 


resulting extraction rate from the store—about 


50-60 plots per sec—enables the coded Cartesian 
plot-data to be transmitted over long distances 
by means of a single speech circuit (telephone or 
radiotelephone). Use of digital pulse-coded 
modulation permits a much poorer signal-to- 
noise ratio on the transmission circuit than would 
be needed for analogue modulation transmission. 
A saving of about 500 times in power and band- 
width compared with those necessary for relay- 
ing radar signals in a substantially unchanged 
form is achieved at the expense of only a slight 
reduction in accuracy and resolution of the 
transmitted data. 

The system in its present form, when using the 
simple cathode ray storage tube integrator as the 
target detector, gives a performance which may 
be good enough for a system intended only to 
provide remote displays of the detected and 
encoded radar data for use in place of normal 
raw-radar ppi displays. However, it is not 
good enough in some characteristics to provide a 
direct input to a digital computer programmed 
for automatic plot filtering, plot correlations, 
and track production. But initial results suggest 
that the digital target detector is much more 
adequate in these respects—particularly in un- 
favourable environmental conditions of noise, 
clutter, and interference. 

digital equipment operates as follows. 
Each radar range scan is quantised into 1,024 
time intervals, each corresponding to a quarter 
of a nautical mile of range. The amplitude of 
pulses in each range quantum is compared 
against a threshold in an amplitude quantiser. 
If it is above the threshold, a “ 1 ”’ is generated; 
if below, a “0” is generated. 

The binary numbers so generated in each range 
quantum are stored in shift registers. There are 
1,024 of such registers, each having ” sections, 
where n is equal to or somewhat larger than the 
number of hits per target of the radar unit to 
which the equipment is connected. Logical 
circuits examine the binary numbers sequentially, 
and when they fulfil specified criteria, target- 
centre pulses are generated to define the range 
and bearing when the target occupies approx- 
imately the central position in the scanning radar 
beam. 

The analogue and digital target detectors, 
and the ppi and decoder displays, provide for 
a maximum radial range of 256 nautical miles. 
Range resolution with the analogue detector 
is about 0-2 per cent and the range accuracy is 


about 0-5 per cent of the maximum radial range. 
The bearing resolution and accuracy is 1 to 
1-5 times the radar aerial azimuthal beamwidth. 
With the digital target detector the overall system 
accuracy is 0:25 nautical mile of radial range 
and about 2 A/n in azimuthal accuracy, where 
A is the effective radar aerial beamwidth and n 
the number of hits per target. 

The first laboratory model of this equipment 
has been in experimental operation at the Royal 
Aircraft Establishment for the past two years— 
the coded data are sent over a 100 mile looped 
telephone line rented from the Post Office. It 
has proved to be reliable, and easily maintained 
and adjusted. A second model of the equipment 
is in an advanced state of construction and is 
being installed between a radar site on the south 
coast of England and the experimental unit of 
the London Airport traffic control centre. This 
installation will provide the opportunity of 
testing and assessing the equipment under near- 
operational conditions. It will give experimental 
extension of the direct radar coverage available 
at London Airport over the eastern English 
Channel and north-western France. 


FYLINGDALES 


The radar data processing equipment des- 
cribed at the symposium shows that considerable 
advances have been made in system design. 
Complex information is now presented to the 
operator in a form that helps him to make his 
decisions. The proposed military radar system 
at Fylingdales Moor, Yorkshire, takes the 
automation process a step further—and a very 
long step too. Much of the operator’s work 
there is taken over by a computer that analyses 
target trajectories and decides which are hostile 
ballistic missiles. 

The early experimental stages of the analogous 
use of computers for civil air traffic control 
were described at the symposium. An experi- 
mental control system using data processing 
equipment is to be set up at the Oceanic Control! 
Centre, Prestwick, in 1961. Development of 
data processing systems is also under way at 
Amsterdam Airport. There, four phases of 
development are envisaged: phase i—wse of 
a computer for dead-reckoning caiculations; 
phase 2—addition of simple conflict search, 
automatic display boards, and also joystick 
input at radar positions; phase 3—addition of 
more complex conflict search and dynamic 
displays of calculated situations; phase 4— 
automatic conflict resolutions and automatic 
input from and control of radar equipment. 
Ir. C. G. H. Scholten, N.V. Hollandse Signaal- 
apparaten, Netherlands, stated that phase | 
had now been completed for operational use 
and that phase 2 equipment was under develop- 
ment. “ Phase 3 and 4,” he added, “ are in the 
thinking and dreaming stages, respectively.” 
Phase 4 is the civil equivalent of the proposed 
Fylingdales installation. 
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Designing Car Suspensions wi 


The Ford Motor Company have been using a 
digital computer to replace the usual drawing 
board methods of analysing car suspensions. 
Initial work has been on conventional front 
suspension geometries such as the double-wish- 
; but the analysis has been extended 

to show the effect of low frequency spring media 
li problem when using conventional 

i . The computer method allows quick 
ion of the effect of design variations 

also gives information on related aspects 

as wheel rates and loads, steering ball joint 

, camber and caster change characteristics, 

. A description of the work is given in a 

per “ Computer Solves Complex Suspension 
Geometry Problems,” by K. L. Hoyt, C. F. 
Maddox,.N. R. Miller, and D. F. Zawada. This 
was read at the Annual Meeting of the Society of 
Automotive Engineers, Detroit. 

The geometry of a typical double-wishbone 
suspension is shown in the illustration. An 
upper arm pivots around axis A and a lower arm 
pivots around axis B: connected to the upper 
and lower arms by ball joints at G and F is the 
king pin. Points A, B, C, D, E are connections 
to the car frame. The springing medium is 
attached to the lower arm at H and the frame at 
E by pivots. Point L is the steering arm pickup 
point which controls the steering of the vehicle 
by moving the wheel spindle (KI) around the 
kingpin axis. 

To evaluate the characteristics of the front 
suspension, the computer had to provide the 
following data: the paths in three dimensions 
of upper and lower suspension ball joints; 
wheel-centre path; path of the tyre-to-ground 
contact point, both with the wheel rolling and 
braked; the path of lower attachment for the 
springing medium; spindle steering-arm ball- 
joint path; camber and caster change in degrees. 
The path of the tyre-to-ground contact point, 
with the wheel rolling, determines the roll centre 
and the tread change. The path of the tyre-to- 
ground contact point with the wheel braked 
determines the anti-dive characteristics. The 
path of the steering-arm ball-joint enables loca- 
tion of an inner tie rod point that will give zero 
wheel fight in a straight-ahead position. 

In setting up the computer programme, it was 
not necessary to write equations describing the 
complete paths followed by the points. Instead, 
the complex movements of the components 
relative to the frame (which was considered to 
be fixed in space) were broken down into a series 
of simple movements of each component relative 
to the components it was fixed to. The equations 
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Schematic diagram of left front double-wishbone 
suspension, showing fixed-distance relationship 
between points. 


describing this simple motion of each point were 
arranged so that the locations of the various 
points on the suspension could be computed one 
at a time, in sequence. The order of the com- 
putation is shown in the table. In this particular 
problem, steering angle was specified as a con- 
stant, so that it was not necessary to write 
equations for the steering linkage. 

The design locations (referred to a set of 
coordinate axes) of various points and axes on 
the suspension in its normal position, together 
with various constant quantities such as the 
rolling radius of the wheel, were given as input 
data to the computer. The fixed distances 
between points connected by rigid members and 
fixed angles between straight lines connecting 
such points were then computed from the given 
data. From the values obtained the constants 
of the equation of the points on the suspension 
were computed. 

These preliminary operations formed a major 
part of the problem. When they were completed 
the location of the points for various amounts of 
suspension movement could be worked out, 
together with the computation of other data. 

The computer solution to this problem 
required about 30 minutes of running time to 
obtain results for 10 in of wheel travel in 4 in 
increments. A total of 80 equations were 
involved, half of which were used to calculate 
initial constants. A drawing-board solution 
would have taken 3-5 days. The time saved by 
the computer enabled investigation of as many 
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as 40 geometries for one design proposal, 
facilitating the achievement of every possible 
advantage from component arrangement. 

For stability calculations with low frequency 
springs use was made of the fact that the work 
performed in moving the wheel vertically is equal 
to the work performed in changing the length of 
the spring. Spring length and wheel travel were 
related through a polynomial expansion and the 
evaluation of this and the rates of change of the 
two quantities were computed. About 20 
minutes were required for about 40 values of 
wheel travel. It was then possible to examine 
the results and see whether the system was stable 
over its range of travel. The programme can 
be modified for applications where the spring 
medium is a gas able to behave in varying ways 
from isothermal to adiabatic. 


TaBLE.—Flow Chart for Suspension Computation 





Read Input 
1 Initial toe, camber, and kingpin angle 
2 Coordinates of fixed points 
3 Initial coordinates of moving points 
4 Increment of wheel travel 
5 Maximum range of wheel travel 


Vv 


Compute constant lengths and angles and the 
initial coordinates of points 


v 


Assume a new z coordinate for point F _ 
Calculate the new x and y coordinates directly 


v 


Compute the coordinates of points G, I, L, N 
corresponding to the new position of point F by 
solving four sets of three simultaneous non-linear 
equations 























v 


Compute the coordinates of the other moving 
points corresponding to each solution of the above 
equations either directly or by solving sets of 
linear equations 














Vv 
| Compute camber, caster, and spring length 
v 
Punch Output 


1 Coordinates of moving points 
2 Camber, caster, and spring length 




















Computing Engine 


Shake is oscillation in the frequency range 
5-25 c/s of one or more parts of the sprung por- 
tion of a car. The importance of engine mount- 
ing in controlling shake has been known for 
some time. To be effective, the engine must act 
as a dynamic absorber and feed back large forces 
into the car structure, equal, and opposite to 
the suspension force input. This calls for 
special design of the engine mounting, which 
already has the task of supporting the engine 
under all load conditions and reducing noise 
forces transmitted to the body structure. 

With nothing more than experimental tech- 
niques for guidance, it is usually impossible to 
predict the effect on shake of a design of engine 
mounting prior to testing; and the effect of 
modifications is similarly unpredictable. This, 
of course, is normal behaviour for a complex 
dynamic system with many degrees of freedom. 
The car with engine and suspension could easily 
require a mathematical model with over 500 deg- 
rees of freedom to explain adequately its motion. 

Previously, cut-and-try methods have been 


Mountings to Reduce Car Shake 


used to develop engine mountings. But now a 
digital computer can be used with matrix analysis 
to place design on a more rational basis. How 
this can be done is described in a paper “A 
Computer Technique for Designing Engine 
Mountings to Control Shake,” by E. Stepp, 
Chrysler Corporation, Detroit. The paper was 
presented at the annual meeting of the Society of 
Automotive Engineers, in the same city. 

The first step in the computer method of design- 
ing the mounting system is to determine the 
engine frequency and mode shapes required to 
match the structural deflections at the engine 
mounting pads. At Chrysler's Body Analysis 
Laboratory this is measured on a test rig accom- 
modating the complete car. Forces are applied 
at the tyre centre-line by 200 Ib electro-magnetic 
vibrators over a frequency range of 6-20c/s. 
The engine is supported from the floor of the 
laboratory and vibration transducers attached to 
the engine mounting pads enable the recording 
of a response curve for each pad. The mode 
shape is determined by measuring the complex 


deflection at selected critical frequencies. 

Computation of eigenvalue solutions for 
various mounting locations (if these are variable) 
and rate combinations of the engine mounting 
are then carried out until the mode shape and 
frequencies required to match the experimental 
values are approximated. These design para- 
meters are then installed in the vehicle for 
evaluation on the shake-analyser rig. Minor rig 
adjustments are usually made during this phase 
of development. The final system is then tested 
under the most realistic driving conditions over 
various road surfaces. 

By-products of the s.‘utions obtained in this 
way are indication of the idling performance and 
of the noise transmission characteristics. It is in 
fact possible to obtain low shake while using the 
soft engine mountings required to produce low 
noise level—this contradicts a popular miscon- 
ception that freedom from shake means stiff 
mountings. If a high-speed digital computer Is 
not available the number of man-hours required 
for computation is prohibitive. 
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Low Noise for Satellite Radio System 


Experiments with a low-noise aerial and receiver 
combination have recently led to a significant 
step forward to the day when transoceanic 
radio communication will be possible by reflect- 
ing signals from passive earth satellites. The 
combination, which was developed at the Bell 
Telephone Laboratories in the USA, has a lower 
noise rating than any complete receiving system 
ever previously demonstrated. 

Because of its low noise rating, this system is 
able to measure the noise generated in the 
atmosphere with greater precision than ever 
before. It could also be used to extend the range 
or increase the bandwidth of the telemetering 
equipment used on rocket probes into space. 

A unique combination, the receiver system 
comprises a narrow beam-width highly direc- 
tional reflector aerial (which is not sensitive to 
noise from the surrounding terrain) coupled to 
a low noise travelling wave maser which amplifies 
in one direction only. With the horn-like aerial 
pointing vertically skyward, overall input noise 
temperatures as low as 17:6°K have been 
observed at frequencies of about 5-5 kilo- 
megacycles. This figure comprises the noise 
figure of the sky, aerial and maser preamplifier. 

Further developments now under way indicate 
the possibility of systems having an overall noise 
temperature of 7-5°K at 6 kilomegacycles, for 
reception near the zenith. 

The ultimate sensitivity of an earth-based 
communication system is limited by the noise 
which is generated in the earth’s atmosphere. 
However, in the past, the practical limits that 
have been imposed have been due to the high 
inherent noise temperature of available micro- 


wave receivers and by noise picked up by aerials 
from Earth itself. Ultimate sensitivity may one 
day be achieved by using low noise amplifiers 
in conjunction with aerials with good directional 
properties, that do not pick up signals originating 
behind, and to the sides. 

Such devices could extend the range of radio 
telescopes by a factor of ten in detecting radiation 
from hydrogen gas emitted from far distant 
galaxies. They could also be useful in investigating 
interplanetary radio signals of all kinds, regard- 
less of origin. 

Based on measurements made with the aerial 
pointing directly upward, so that it intercepts 
a minimum of the sky’s envelope, the zenith 
sky-noise temperature is believed to be about 
2:5°K at 6 kilomegacycles. Theoretical calcula- 
tions confirm these measurements. 

With the directional reflector aerial pointed 
at the horizon, the noise output rises to a figure 
corresponding to about 200°K. This means 
that the low noise receiver cannot be fully 
utilised in point to point communication on 
Earth. On the other hand, in space or satellite 
communication—where the aerial is pointed 
10° or more above the horizon—the system gives 
a thirtyfold improvement over a conventional 
microwave receiver (the latter has an equivalent 
noise temperature of around 1,000°K). 

The reflector aerial consists of a section of 
parabola fed by a rectangular horn. It was 
originally developed for transcontinental micro- 
wave relays. Its unique design means that the 
lowest frequency of operation is limited only 
by the size of the waveguide feed, while the 
highest frequency is limited only by the mech- 
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Experiments carried out by Bell Telephone 

Laboratories in the USA have lead to the develop- 

ment of a very low-noise receiver, using a horn- 
shaped aerial and a maser amplifier. 


anical precision of the aerial’s parabolic surface. 

The travelling wave maser, which was used in 
the low noise system experiments, is the out- 
growth of the pioneering effort at the Bell 
Laboratories that produced the first operating 
solid-state maser. With a bandwidth of 30 Mc/s, 
the maser has sufficient gain to over-ride the 
noise of a microwave crystal mixer. 





Semiconductor Excitation for Turbine Generator 


After six years of development work, a 180 kW, 
250 volt rotating rectifier system is being built 
for use on an a.c. generator of the West Penn 
Power Company in the USA. This excitation 
system eliminates current collecting brushes, 
rings and commutators. 

The system consists of an a.c. exciter and a 
rotating rectifier and is mounted on the same 
shaft as the a.c. turbine-generator field. The a.c. 
exciter’s rotating armature output is fed along 
he shaft of the rotating rectifier. The rectifier’s 


output, in turn, is fed to the field of the a.c. 
turbine-generator. A regulator, acting on the 
field of the a.c. exciter, controls the strength of 
the a.c. turbine-generator field. 

Thus, current collecting brushes are not re- 
quired, and furthermore, the conventional a.c. 
generator field collector rings and the usual d.c. 
exciter commutator are both eliminated. 

The a.c. exciter is a proven design with a 
rotating armature and a stationary field. It 
generates 420 c/s, three-phase power, which is 


fed to the rectifier, and it can be excited separ- 
ately or by a permanent magnet, a.c. pilot exciter 
the output of which is converted to d.c. by a 
stationary rectifier. 

The rectifier is composed of silicon diodes, 
which are arranged for the desired d.c. output 
to meet the requirements of the a.c. turbine 
generator field. Sufficient capacity is provided 
to that the diodes will not be overloaded even 
if about 30 per cent of each phase is out of 
service. 





Static Interference 


Many people may have experienced an electric 
shock when alighting from a car, particularly in 
very dry weather. The phenomenon causing 
the shock is called triboelectric charging, and it 
is also responsible for a serious form of radio 
interference that occurs in aircraft flying through 
snow, or clouds of ice particles. 

In sliding across a car seat, electrons are 
removed from the clothing and remain with 
seat cover (particularly if it is a plastic material), 
leaving the individual positively charged and the 
seat negatively charged. In an analagous fashion, 
when fine ice crystals rebound from the surface 
of an aircraft, electrons are given up—leaving 
the aeroplane negatively charged. The accumu- 
lative effect of millions of such impacts is to 
develop such a high voltage that a corona dis- 
charge occurs at the wing tips and other sharp 
extremities. 

The corona discharge occurs as a series of 
short lived electrical pulses, each of which 
transmits a wide band of radio signals. These 
signals travel about the aircraft, guided by the 
metal surfaces, and some of them enter the radio 
aerial. The result at the aircraft’s radio receivers 
is a form of noise, known as precipitation static, 
which is often serious enough to drastically 


in Aircraft 


impair the working of communication and radio- 
navigation equipment. 

To prevent an aircraft from developing a 
static charge when flying through solid particle 
precipitation is impossible. It is also impossible 
to prevent noise from being transmitted when a 
corona discharge occurs. Therefore, to eliminate 
radio interference of this type, the only avenue 
of approach has been to allow the discharges to 
occur but to control them in such a way that 
their unwanted radiations do not reach the 
aerials with any appreciable strength. 

A technique for this has now been achieved. 
Research workers at the Stanford Research 
Institute, Menlo Park, California, have developed 
special discharge devices which incorporate a 
sharp tungsten pin supported by a resistively 
coated plastic element for attachment at all 
points on the aircraft where corona discharge 
would be likely to occur. 

A typical discharge device, described in the 
April issue of the Stanford journal, Research for 
Industry, consists of a nylon rod about the size 
of a lead pencil, with a tungsten pin crosswise 
through it at a carefully determined location. 
The nylon rod is coated with paint having the 
required electrical resistance. 


By choice of element shape and resistance, the 
device eliminates the coupling between the 
discharges and the airframe propagation paths 
that tend to guide the signals to the aerial. 
The result of this “ decoupling” technique is 
that two alternate paths are provided, so that the 
noise propagated along one path cancels that 
propagated along another. 

With several of these discharge rods placed at 
locations on the wings, tailcone and other tail 
surfaces, the precipitation static noise becomes 
undetectable in a normal aircraft radio. On a 
test conducted in cooperation between the 
Stanford Research Institute and the Boeing 
Aircraft Company recently, triboelectric condi- 
tions several times worse than normal were 
experienced without any noticeable radio inter- 
ference. 

These discharge devices are also effective in 
carrying off the charge created by jet-engine 
exhausts. While the static from this source is 
generally less than from precipitation, it can be 
more troublesome because it is at its worst 
during the throttle changes that occur during 
landing—a time when good radio communication 
is essential. It is anticipated that these devices 
will become standard equipment on Boeing 707’s. 
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Hot and Hypersonic: 


By mounting shock tubes 
around the periphery of a 
drum and firing them cyclic- 
ally, continuous high gas tem- 
peratures are gained without 
deterioration of tube wall 
material. The design is suit- 
able for large test sections. 


A Form of hypersonic wind tunnel which prom- 
ises ultimately to take almost full size 
models is under development at Cornell Aecro- 
nautical Laboratory, Buffalo, New York. It 
also produces high temperatures and will enable 
laboratory studies of ablation of missile noze 
cones, testing of composite structures, aero- 
dynamic and heat transfer tests on slender bodies 
at Mach 5-15 and realistic ambient pressures, an 
radar and infra-red measurements at simulated 
atmosphere re-entry conditions. A prototype 
wave superheater, as the device is called, has 
been constructed at CAL to test the gas dynamics 
principles of operation. It performed success- 
fully and construction of a larger machine is 
under way. 

The present programme of work at CAL is 
concerned with analysis, engineering design, and 
construction of a complete machine, able to 
process about 10 Jb of air per sec. About 4-3 lb 
of this air can be collected without contamination 
and expanded to a test section at 5,000° K for 
durations of 15 to 30 sec. It seems likely that 
the cross-sectional area of the test section will 
be about | sq. ft. 

The scaling up of results obtained with small 


. models to’ predict performance of full-scale 


missiles, aircraft, etc., becomes an extremely 
complex operation when hypersonic speeds are 
concerned. In the subsonic and supersonic 
flight regimes, extrapolation of the results of 
scale-model wind-tunnel testing to an actual 
vehicle has been accomplished very successfully 
by means of aerodynamic scaling laws. In the 
hypersonic regime, however, the aerodynamic 
scaling laws are more complex and, are often 
secondary to other aerophysical effects. 

To complicate matters, these effects cannot be 
scaled in the same manner. Thus it becomes 
necessary to know the behaviour of each effect. 
With present equipment this means that one or 
several test facilities must be used and the 
composite effect on a vehicle under actual 
trajectory conditions must be predicted. The 
large test section offered by the wave superheater 
facilitates many composition tests that cannot 
be accommodated in any existing facility. And 
such composite testing gives a means of checking 
aerophysical and aerostructural interactions. 

The second major problem overcome by the 
wave superheater is the continuous production 
of high temperature gas. High temperature gas 
devices are inherently limited by the maximum 
temperature at which their structural integrity 
can be maintained. In the superheater the prob- 
lem is alleviated by alternating many contact 
surfaces rapidly. 

Basically, the superheater uses non-steady 
shock wave heating. A “ piston” of driver gas 
travels at thousands of feet per second down a 
tube, heating the gas in it (referred to as the 
driven gas). A light gas, which can move very 
rapidly, is chosen for the driver gas, and for 
superheater applications either hydrogen or 
helium must be used. The driven gas is usually 
air. If the air is diluted or replaced with other 
test gases, higher temperatures can be reached. 
For example, a mixture of air and argon in equal 
amounts can be heated to about 6,500° K— 
about the maximum temperature encountered 
by ICBMs. 

In the wave superheater, shock wave heating 
is used cyclically to generate a continuous flow of 
high temperature gas. Many open ended tubes 
are mounted side by side on the periphery of a 





high speed rotating drum; each tube is operated 
like a shock tube that is activated once per drum 
revolution (see illustration). 

In the simplest form of machine, a fixed charge 
nozzle and a fixed driver nozzle are placed at 
opposite ends of the drum. The charge nozzle, 
which spans many tube ends, charges each 
superheater tube with a low pressure test gas. 
Each tube on completion of its charging phase, 
is immediately exposed to the driver nozzle. 
Opening each tube to the driver nozzle in the 
superheater corresponds to rupturing the dia- 
phragm between the high and low pressure sec- 
tions of a conventional shock tube. The driver 
gas produces a shock wave in the test gas, com- 
pressing and heating it and driving it out of each 
tube. More than one tube is discharging at any 
instant and the result is a continuous flow of 
superheated gas into the test section. 

Conditions within the jet are essentially 
uniform. A model can be placed there or the 
jet can be expanded through a collector nozzle 
to higher hypersonic velocities before it reaches 
the test specimen. After each tube passes the 
collector nozzle it comes in line with a nozzle 
that supplies a coolant gas that reverses the flow 
of the gas in the tubes. On rotating past the 
coolant nozzle each nozzle is immediately exposed 
to a nozzle from which a priming gas issues. 
The priming gas establishes a uniform flow 
through each superheater tube and minimises the 
impedance to the test gas which is to follow. 
Essentially it sets up the cycle for continuous 
operation. The tube is now prepared for a 
repetition of the cycle. 

The present wave superheater under construc- 





Driver Gas 





Schematic diagram of the | 
wave superheater showing | 
the rotor and nozzles. | 
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tion at CAL has 280 quasi-rectangular tubes— 
0-55 in wide, 1-43 in high, and 66in long. The 
mid-heights of the tubes lie on a 5 ft diameter 
circle. They are carried on a steel rotor weighing 
12,000 Ib and driven by a 1,000 h.p. synchronous 
motor. At design speed the rotor rotation 
produces a speed of 700 ft per second at the tube 
centres, the high speed being essential if the super- 
heated air is to be collected efficiently as it issues 
from the tubes. To eliminate thermal stresses 
during starting, the rotor is preheated to about 
370° C, which is about 55° C below the equili- 
brium temperature of the tube wall during 
operation. 

The present length of run, 15 to 30 seconds, is 
limited only by the storage capacity of the driver 
and charge gases. Helium driver gas is stored in 
a bank of high pressure cylinders. Like the charge 
and prime gases, it is heated in pebble furnaces. 
The driver flow of the helium is regulated by a 
fast-response throttle valve that governs the 
pressure at which the helium enters the pebble 
furnace. From there it flows at 920° C through 
a refractory lined pipe to the driver nozzle. 

The charge air is stored in high pressure flasks 
and is throttled to a reduced pressure at the inlet 







A Continuous Test 


to a pebble furnace. Air leaves the furnace at 
about 730°C and flows through a refractory 
lined pipe to the charging nozzle. Another 
control valve reduces the charge air pressure 
further to maintain a pressure slightly above one 
atmosphere in the nozzle plenum. 

Helium coolant is stored in a bank of high 
pressure cylinders and passes through a pressure- 
regulating valve before it enters the coolant 
nozzle. The pressure of the coolant gas deter- 
mines its flow rate and hence the thermal equili- 
brium temperature of the rotor. Helium is also 
used as the prime gas. It is heated to about 
430° C in a separate heater and then throttled 
to near one atmosphere at the prime nozzle. 

About 70 Ib of helium is required for driver, 
coolant, and prime gases for each second of 
superheater operation. As helium is not expend- 
able at these rates it is recovered and purified. 
The rotor and nozzles are enclosed in a shroud 
and the collected gases flow through a large 
pebble cooler into a 150,000 cu. ft storage tank. 
After the run the captured helium is separated 
from the air, compressed and stored in bottles. 

The idea of obtaining continuous flows by 
means of a rotating bank of shock tubes is not 
new. Brown Boveri and Company were prob- 
ably the first to use this principle. Refinements 
in the theory of wave machinery were later 
studied at Cornell University. Recently the 
ITE Circuit Breaker Company has _ been 
exploiting the same principle on direct-acting 
energy exchangers. The application of wave- 
type machinery to high temperature gas genera- 
tion was investigated by CAL for certain types 
of chemical fixation processes. It was later 
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realised that this type of equipment could also be 
used to generate a continuous flow of high 
temperature air for hypersonic test purposes. 

A small prototype superheater was produced 
which did not produce temperatures high enough 
for hypersonic testing but did confirm that the 
principles of operation were sound. The proto- 
type machine was | ft in diameter and 16 in long. 
It had 108 tubes approximately 4 in square, and 
operated at 4,500 r.p.m. No preheating was 
used and the prime and charge phases were 
combined. In addition, no coolant gas was 
used; the machine was simple but consistent 
with the design objective. It could raise room 
temperature gas to 1,600° K. 

The prototype machine was operated over a 
wide range of driver gas pressures to compare 
the temperature output with that predicted by 
theoretical gas dynamics calculations. The per- 
formance agreed well with predictions and 
supports the belief that a high temperature super- 
heater will also operate at or near its predicted 
value. Details of this work are contained in 
CAL report HF-1056-A-1 and AD-1118-A-1 by 
W. E. Smith and R. C. Weatherston, and by 
R. C. Weatherston et al. 
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Research and Development 





Seeking the Origins of Cosmic Rays 


Cosmic radiation, as seen from Earth, consists 
largely of protons and some heavier nuclei, 
having energies between 10° and 10° MeV. These 
energies are no greater than can be produced 
artificially on giant accelerating machines. How- 
ever, some particles entering the earth’s atmos- 
phere from outer space have very much greater 
energies, reaching as high as 10* MeV. 

The number of incident particles with such 
high energies is comparatively small. Whereas 
the overall influx of primary particles is of the 
order of several per sq. cm per min, the number 
with energies above 10'° MeV is about one per 
sq. km per min. Particles as high in energy as 
10'? fall at a rate of about one per sq. km per 
ten days. 

The high energy of the primary cosmic radia- 
tion spectrum is of great importance in theories 
of the origin of cosmic rays. Below an energy 
of about 10'* MeV, primary particles can be 
confined within our galaxy by the magnetic 
fields acting upon them, whereas the more ener- 
getic particles should, theoretically, be able to 
escape. This difference is expected to cause an 
abrupt change in the primary spectrum at about 
10'® MeV. Experimental work, with the aim of 
tracing accurately the spectrum in this region is 
being planned, and a pilot investigation in the 
10'° MeV region is now being carried out, by 
research workers in the Department of Physics, 
Imperial College, Kensington, London. 

The method they have adopted is to count the 


secondary particles produced by each primary 
particle as it passes through the atmosphere. 
A particle of 10'° MeV produces a “ shower” 
or approximately one million secondary particles 
(mostly electrons) at ground level, these falling 
at distances of some hundreds of yards from the 
point where the primary particle meets the 
ground. It is possible to observe the density of 
secondary particles at a few positions on the 
ground, and then reconstruct the whole pattern 
of the shower, so determining its size. 

At the Imperial College field station, Silwood 
Park, nr. Ascot, Berkshire, a detecting array 
has been constructed for measuring the rate of 
arrival of showers due to 10'° MeV particles. 
The area of the field available at Silwood Park 
is sufficient to receive a few showers a day at 
these energies: for the more interesting energy 
region of 10! MeV, a much larger array is 
necessary, and one is now being planned in 
conjunction with the universities of Durham and 
Leeds. 

The use of cosmic rays as a means of probing 
the inter-planetary and galactic electromagnetic 
fields is rapidly leading to a better understanding 
of the conditions in outer space. According to 
the latest research report of the Royal College of 
Science, issued by Imperial College, the hitherto 
purely academic study of cosmic radiation may 
well acquire considerable practical importance 
in the near future, at least in connection with the 
space research programmes now in hand. 





Research workers from the Imperial College, 

London, have set up a field unit to detect 

cosmic particles with energies of the order of 
10” MeV. 





Military and Industrial Valve Developments 


It is now known that the Carcinotron, an elec- 
tronic microwave device which has been the 
subject of recent defence discussions in Parlia- 
ment, is being made in quantity at the works 
of the MO Valve Company, Hammersmith, 
London. This microwave valve, which has been 
attributed to a French inventor, has been under 
development at the MO Valve Company for some 
time. It is described as a backward-wave 
oscillator which is capable of rapidly changing 
its working frequency over a large range. 

The reason for the Parliamentary concern over 
this device is that claims have been made that 
it could, when carried in an enemy aircraft or 
guided missile, effectively jam our defence radar 
systems, thus preventing any effective means of 
early warning. It has also been suggested that 
the device could make a whole generation of 
anti-aircraft guided missiles out of date. 

Tunable backward-wave oscillators are not 
new—but the big difference with the Carcinatron 
type is that it is electronically tunable, meaning 
that it can sweep its own frequency spectrum at 
a rate of megacycles. In the past, backward- 
wave oscillators have been tuned mechanicaliy, 








and have therefore been very limited in the 
speed at which they could be tuned and retuned. 

It is because the Carcinatron can change its 
frequency so quickly that it is effective in radar 
jamming. Previously when a jamming signal 
was radiated, it was always possible for the 
jammed radar system to change its frequency, 
and to keep doing so if necessary, in order to 
maintain a clear signal. Now, however, it is 
feared that radar systems may not be able to 
cope with the wide jamming spectrum of the 
Carcinatron. 

The backward-wave oscillators made by MOV 
also employ a unique refinement which overcomes 
a frequency drift problem that was previously 
inherent in these devices. This is a simple 
warm-up technique, designed to preheat a part 
of the valve which is subject to electron bombard- 
ment. By so doing, it evens out thermal fluctua- 
tions and so stabilises the frequency characteristic 
and enables the valve to be used more effectively 
for normal communication work. 

In addition to their work on backward-wave 
oscillators, MOV are also involved in the 
development and production of many other 


(Left) Extreme precision 
is required in the manu- 
facture of miniature 
** special valves.” The 
valve under the micro- 
scope is a low noise, high 
slope type; these often 
use tungsten wire of ten 
microns diameter, or less, 
for the control grid. 


(Right) Unusual _ tech- 
niques are called for in 
the making of electronic- 
ally-tunable backward- 
wave oscillators. These 
valves work at ultra high 
frequencies, where mech- 
anical clearances between 
electrodes become very 
critical. 


“ special valves *’; in fact their range (616 types) 
of industrial and military valves and tubes is 
said to be the largest in the country. Backed 
by the well known laboratories of the General 
Electric Company at Wembley, MOV have been 
particularly successful of late in developing and 
producing a number of hydrogen thyratrons. 

One of the major problems connected with the 
development of these valves a few years ago was 
the difficulty of maintaining the required pressure 
of H, inside the valve. This difficulty was origin- 
ally overcome by inserting a H, replenishing 
device inside the valve’s envelope. However, 
the replenisher itself needed critical handling 
and could not be relied upon to give a consistent 
performance. These difficulties have now been 
eliminated by an MOV development which auto- 
matically supplies the correct quantity of H,, 
right throughout the working life of the valve. 

The new replenisher, like the previous one, 
supplies H, by heating up a small quantity of 
titanium hydride powder. However, the amount 
of H, produced is now controlled accurately 
by a pressure sensitive barreter which is built 
into the valve. 











Heat Control 


7 one big disadvantage of the electrically 
heated floor, namely that it cannot normally 
be installed in an existing house, is to some extent 
overcome by the heated ceiling. It works on 
much the same principle, that of embedded 
resistance elements, but in this case they are in 
the plaster facing of the ceiling. 

One of the firms who carry out ceiling installa- 
tions is Simplex Electric who in collaboration 
with Panther Ceilings are now producing an 
acoustic suspended ceiling with heating incor- 
porated. Simplex prefabricated mats using 
Merplex pve cable elements are placed in metal 
strip trays. On these mats a continuous mineral 
wool pad 1 in thick is laid. The cable element is 
the same as that for floor warming installations 
done by the firm but is down rated to 104° F 
and is fixed at 14 in centres to give a temperature 
of 95° F at the ceiling soffit. 

The trays are 12in wide and can be any 





A Satchwell control system takes account of the 
inside and outside temperatures when charging 
storage heaters. 


transportable length. They are divided into 
three matching strips by false bevels rolled into 
the section; the sides of each tray are finished 
with a matching half bevel. Thus the appear- 
ance from below is that of a continuous strip 
pattern each strip being 4in wide; the stove 
enamel finish may be in any colour in the British 
Standard range. 

Although they are normally supplied as an 
acoustic ceiling perforated with jin holes at 
fs in centres, the trays are also available unper- 
forated if preferred. Simplex flush modular 
fittings can be accommodated in the ceiling, 
which can also be pierced to take suspension rods 
for light fittings, lighting cables and sprinklers. 

But whether the heat comes from floor or 
wall or ceiling, some sort of control is needed 
to get the most efficient results. If it is merely 
to obtain constant temperature a thermostat or 
combination of thermostats is needed; but if 
in addition advantage is to be taken of cheap 
night tariffs, then a time clock and switch are 
also required. Many types are on the market. 

The Satchwell system illustrated consists of a 
room thermostat, which can be used alone for 
continuous heating installations, and an outside 
eiement for use with storage systems. (It is 
unfortunate for the householder that block 
storage heaters, much used in offices, cannot be 
used in the home owing to purchase tax restric- 
tions). The combination of the readings of 
these two units governs the amount of heat fed 
to the storage system to balance the estimated 
heat losses as judged by the outside temperature. 

For example, during a cold night following a 
cold day the space temperature may not reach 
the thermostat value during the full charging 
period, and the outside temperature may not 
rise above the setting of the outside element. 
The heaters will then be charged for the full 
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period and switched off by the time switch. 
Thermal inertia will cause the surface temperature 
of the heaters to continue to rise for some time 
after they have been switched off, and the space 
temperature will reach the desired figure fairly 
quickly in the morning. 

If on the other hand the following day happens 
to be warm or if there is any incidental heat gain 
causing the space temperature to rise above 
normal, the contacts of the room element will 
close and complete the circuit to the outside 
element. If this condition persists until after 
the time switch contacts close at night, the 
storage heaters will not be energised for some 
while, depending on the amount of heat in the 
room, and the heating period will therefore be 
curtailed. The system will thus give very 
economical consumption and incorporates a 
form of self compensation for temperature 
changes. 

Various forms of room thermostat are avail- 
able which will operate not only electric supplies 
but also gas and oil-fired hot water systems. One 
type has an “ accelerating ’’ element that increases 
the sensitivity of the unit when the room is being 
heated up, so that there is almost no over shoot- 
ing of the upper temperature setting and a much 
more even temperature is maintained. Another 
has been designed specifically for the heated 
greenhouse. 

An example of the clock controlled thermostat 
is the Honeywell T852A. This is designed to give 
two levels of heat for day and night use. Under 
the front cover is the setting dial with two 
pointers, one of which gives the time for turning 
up to full heat and the other for turning down to 
low level. The minimum interval between the 
two operations is six hours. It is also possible 
to have complete shutoff during the night. 

The thermostat element is a bimetal strip with 





The Honeywell clock controller gives two ranges 
of heat for night and day use. 


an adjustment for setting the operating differen- 
tial. This is usually 2°. The range of tempera- 
ture covered is from 50° to 80° F and the instru- 
ment only measures 2% in by Sin by 2% in. It is 
for wall mounting. 

Two other rather simpler time switch units 
are the Hurseal time switch and the Horstmann 
Auto Timer. The Hurseal unit was developed 
primarily for use with the firm’s radiators and is 
designed to switch them on at a set time. A 
delay of 12 hours from the time of setting is 
possible. Its use, for example, would be to 
switch on heating ready for return in the evening 
or to warm up a room before getting up in the 
morning. It has a switching capacity of 15A. 

The Horstmann timer can be plugged into 
any standard 13A socket in series with the 
appliance it is to control. It offers a delay of 
switching on up to 14 hours and in addition will 
switch off the appliance after a running period 
up to 4 hours. Both scales are divided into 
quarter hours and its switching capacity is 13A 
resistive load. It is driven by a synchronous 
motor which has a consumption of about 2W. 
If desired it can be permanently switched on or 
off using the same control knob that adjusts the 


timing. 
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accepted for publication the author is normally 
advised of the planned publication date. 


Subscription Rates 

One year, inland and abroad £5 10s (Canada, 
£5 5s). Three months 27s 6d all countries. Single 
copies 2s 7d post paid. 


Back Numbers 

Back numbers, from recent issues to certain of the 
earliest issues from 1866, are available at the usual 
price for single copies. 


Reprints 

Reprints of articles which have been published in 
ENGINEERING can be supplied. Requests for quota- 
tions, stating the quantity required, should be 
addressed to the Reprints Department. 


Engineering Information Service 

Assistance is available from Engineering Informa- 
tion Service in obtaining information, and in locating 
sources of information, both technical and com- 
mercial. EIS deals, for example, with names of 
makers and suppliers of plant and equipment. 
technical data on design, markets for engineering 
products, and the compilation of references to 
information on specific topics. Inquiries should be 
addressed to Engineering Information Service, 
36 Bedford Street, London, WC2. 


Advertisement Rates 

The rates for advertising in the classified advertise- 
ment sections (Appointments, Company Meetings, 
Trade and Technical) are given in those sections 
The Rate Card, covering all advertisements including 
display, is available from the Advertisement Manager. 
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Atomic Hydrogen Arc | 
| | 
Resistance | 
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your | 
Oa aloret-1-mamelar 
the extensive range of | 
ye | 
| 
welding equipment | 
D.C. Rectifier Arc | 
| 
| 
Inert Gas Arc 
Behind the range of AEI electric welding 
equipment is the research and experience of a vast 
engineering organisation making extensive use of this 
2 equipment in its own factories. | 
’ You have the benefit of all this when you buy welding 
equipment from AEI. For further particulars write to your 
local AEI office, or direct to— 
Submerged Arc 
Pa TRANSFORMER DIVISION 
ca: Associated Electrical industries Limited 
- HEATING & WELDING DEPARTMENT 
oe Trafford Park - - - Manchester 17 
L/weos 
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To-day we have pump running or running a pump, 
Yesterday we had installing a pump. 
Heretofore naming and fitting of parts 
But today excruciating thrills await, 
When starting do not be startled 
If the pump does not start, 
Check for—a speck in the impeller eye! 
Swollen glands! Air in your joints! 
Fluff in your filter! or odd bits of matter in the system! 
Again press button and 
Watch for WR squared being ground into radial motion. 
Wind, Mud, Blood, Water, Oil, Mercury, Bilge or 
Meat Extract, depending—will course through 
the pipes with frightening velocity. 
Very good success—relax and have one! 
Drysdales have been through it themselves 


with very good success. 


DRYSDALE 
PUMPS 


FOR ALL LAND & MARINE SERVICES 


DRYSDALE & COLTD ° YOKER : GLASGOW 
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He’s a casting director of many parts... 


...and the results of his work give excellent performance. 

For, whatever casting process is required for your pro- 
duction—cement-sand, shell-moulding or ‘lost-wax’—the team 
of experts at David Brown Foundries Division carries it 
out with supreme skill and care. 


There is no proven method of casting that is not within 


the scope of the division’s resources. There is no recog- 
nised technique of testing that is not used at Penistone. 
Inspection by X- and gamma-radiography, by photo-electric 
absorptiometer and by spectrograph, are standard. Electro- 
magnetic flaw detection is applied to all steel castings 
for aircraft and other special applications. 


You can SAFELY specify David Brown castings. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


An alliance of engineering specialists in gearing, machine tools, castings, automobiles and agricultural tractors and machinery. 


Foundries Division, Penistone, Nr. Sheffield. Telephone: Penistone 3311 
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TECHNOVIT 
DISTORTION FREE RESIN | 
COLD CURING—QUICK SETTING 


ceneeng a powder and a liquid, 

pn asin mixing and 
ewe Soe eae oe luce extremely 
accurate and faithful reproductions. | 






‘How long 
does a 
T.V. Belt 
last, Dad ? 






See how easy Technovit is to use:— 






















THE MARK OF BETTER BELTING 





In advance of his years 
this lad knows that a T.V. Belt 
is a Turners V-Belt. He knows too, 
that it is designed to take punishment— 
not to give it— and to give long trouble-free 
service on the most exacting ofdrives, 
There is of course no positive 
answer to his question. One can 
only assure him that, correctly 
fitted and correctly loaded, 
the longevity of T.V. Belts is 
phenomenal. Ask any user 












Pour on to surface to be reproduced 
(if necessary first building a frame 
of plasticene to contain mixture). 






TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 

















@ tA lz7 
“planning new products and improved designs” 

rang +3 J — Soiaen’ ee ENGINEERING journal has visited many companies New Plant and Equipment, Construction, Produc- 
levering | gently with a pointed |. to see how their departments are organised for tion, Operation and Maintenance, and Marketing 
Some of the almost unlimited range new products: the strategic concepts are reported Reprinted from ENGINEERING. 
5c PAROS | under the headings: Management, The Human 
cortees soba soponerg | Element, Metals and Materials, Library and 58. post free from: ENGINEERING, 36 Bedford St., 
Rectifying faulty castings. | Information, Research and Development, Design, Strand, London, W.C.2. Tel.: Temple B Bar 3663. 











Producing patterns. nS aie diene 
Shadowgraph work. 


Zane anni tedbiin. | SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 
AND WOODWORKING MACHINES 
RUBERT & CO. 4 


“a New and used — many of each EX STOCK — for cash or monthly account, 
DEMMINGS ROAD, COUNCILLOR hire purchase or by the FJ E Machine Hire Plan. 
LANE, CHEADLE, CHESHIRE May we tell you more ? 


EDWARDS HOUSE 
359-361 Emil RD., LONDON, N.W:4 


WV, Eawards bid sz 


Telephone : GATley 5855 
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MACHINE CUT GEARS 


We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is run in correct relative position to the other 
in a special gear-testing machine. 


Our booklet “MACHINE CUT GEARS” contains much 
information of interest and use to engineers. A copy 
will be sent on request. 


SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 





THE ABBOT ENGINEERING CO LTD. 


22 SMITHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams: “ABBOT, PAISLEY" 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO. LTD. 
ieee 





The 
perfect 
joint 
compound 
for 
all 
im screwed 
pipe 
joints 
also for : Vee-Reg Valves 
Velan Steam Traps 
and all pipe-line accessories 
Write to i= 


The British Steam Specialties 
LIMITED 

















Fleet Street, Leicester 
— and Depots — 











IDYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


ALL SIZES - BUT ONLY 
ONE QUALITY - THE BEST ! 


a 


pouGLAS, LAWSON 


AND CO. LTD. 


BIRSTALL - LEEDS - ENGLAND 


Telephone : Batley 598 & 599 
Telegrams : “Pulleys’Birstall, Leeds 




























* DOUGLAS, LAWSON PULLEYS 
* “STANCHION” PULLEYS 
* DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 






R. A. DYSON & CO., LTD. 
LIVERPOOL 






G 

















‘Avoid Bearing Breakdowns Use 


‘AUCHTERLONIE’ 


PLUMMER BLOCKS and FLANGE UNITS 


permanently sealed and lubricated for trouble-free heavy- 
duty service. 





Pattern 





The “ a= eg 
Plummer Block has saatiend double- 
row self-aligning ball bearings and is 
fitted with either Cork sealing washers 
or synthetic Rubber oil seals. 


* 


The “‘Auchterlonie” M.A.C. Plummer 
Block is fitted with double-row self- 
aligning adapter ball bearings. 








This “ Auchterlonie” M.A.C. Flange 

Unit is a noteworthy advance in design 
It is easily mounted, completely sea 

to retain lubricant ‘and exclude dust, 
and incorporates standard double-row, 
self-aligning ball bearings. 


The new “ Auchterlonie” S$.P. Pium- 
mer Block fitted with standard doubie- 
row, self-aligning bail bearings and 
special oil-retaining, dirt-excluding 
seals. Its unique design obviates dis- 
mantling before fitting. 


A COMPLETE RANGE OF BALL AND ROLLER BEARINGS, BLOCKS AND FLANGES, 
FOR IMMEDIATE DELIVERY AT COMPETITIVE PRICES ALWAYS IN STOCK 


Write for Transmission Catalogue T.3 to : 


CHAS. AUCHTERLONIE 


32, STATION RD., NEW SOUTHGATE, LONDON, N./1. 


& COMPANY LIMITED 
Tel : ENTerprise 6222/71/32 
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Sifbronze Welds are Good Welds! Whether for low 
temperature welding or for full fusion welding, there is a 33-rod 
range covering every class of gas-welding operation. 

Quality counts, and Sifbronze rods are first-quality rods and 

are made to BSS 1453 and BSS 2901. 

If you are not using Sifbronze, write now for full details. 


“SIFBRONZE 
WELDS STAY 
WELDED!”’ 


Suffolk tron Foundry (1920) Ltd., Stowmarket, Suffolk. 


VERSATILE... 
ECONOMICAL... 
ADAPTABLE... 


FLEXIBLE DUCTINGS 
PROVE EFFICIENCY 
UNDER MANY 
VARYING CONDITIONS 


SPIRATUBE and FLEXFLYTE are recognised throughout the world as the ideal flexible 
ductings to deal with problems of temperature extremes, acid, alkaline and solvent fumes. 
Spiratube and Flexflyte cover a diameter range from }” to 30” and can handle conditions in a 
range of temperatures from minus 120° to plus 600°F. 

Both Spiratube and Flexflyte have outstanding characteristics of flexibility, minimum bend 
radii and low weight. 

Write now for illustrated literature and technical data. 


FLEXIBLE DUCTING LTD. 
SHUNA STREET, MARYHILL, GLASGOW, N.W. 


Telephone: MARyhill 3311/2 Telegrams: FLEXIDUCT, GLASGOW, N.W. 




















BN/B/! 

















SPIRAT UBE 





























FLEXFLYTE 
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For controlled 
pipe movement. . 


CON-TEN | 


REG, TRADE MARK ‘ 









CONSTANT TENSION 
PIPE SUPPORTS 


A 
. 
58 


mePe y+ 


Pettey 





The Con-Ten system has not only been tested, 

but proved in industries and power stations all over the 
world. No matter what the load or the pipe movement, 
or the problems met, there is a Con-Ten to provide 
the most adequate and permanent support available. 
Loads from 100 lbs. to 14 tons and pipe movements 
up to 18 in. can be controlled by constant tension 
supports in the Con-Ten range. 


Contact us now for full information. 


UR 


British Patent Nos. 474008 720074 720075 697987 816976 
U.S.A. Patent No. 2129320 


| BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


VAAL 


CORONATION WORKS HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
Tel: Tipton 1222/3/4 
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AND MAKING SWITCHGEAR 


You, as an engineer, know that there 

can be no sharp dividing line between 
designing and building. A good design 
incorporates experience gained in ) 
making, testing and installing similar 
equipment in the past. And, of course, 
it is also shaped by the experience of 
all sorts of people using the earlier 
designs under a variety of conditions 
that could not be simulated in any test 
laboratory. 

To a long-established company such 
as Crompton Parkinson this process 
of feedback of information to the de- 
signer is fundamental. It is the guiding 
factor in those details that defy speci- 
fication but which, in aggregate, have 
so profound an effect on reliability and 
performance. 

Forexample, thecomprehensiveranges 
of Crompton Parkinson oil and air- 
break switchgear have been built up as 
the direct result of 60 years’ experience 
in this field, backed by extensive de- 
velopment work in up-to-date research 
laboratories and an ASTA-approved 
testing station. 

Testing of all types of switchgear is 
carried out under conditions far more 
severe than any likely to be encoun- 
tered in service and during production, 
the performance ofevery unitis checked 
at all stages, up to complete assembly. 
This ensures the high standard of 
reliability and thermal and mechanical 
safety that is demanded of a ‘balanced’ 
switchgear design. 





(rompton Parkinson 


Member of 
@ ATOMIC POWER CONSTRUCTIONS LTD., 
One of the Five British Nuclear Energy Groups. 










Makers of Electric Motors of all kinds, A.C. and 
D.C. Generators, Switchgear, B.E.T. Trans- 
formers, Cables, Instruments, Lamps, Lighting 
Equipment, Batteries, Stud Welding Equyp- 
ment, Traction Equipment, Ceiling Fans. 


CROMPTON HOUSE, ALDWYCH, LONDON, W.C.2 
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The new approach? 


Well, we wouldn't say it’s particularly new, as Cooper 








Split Roller Bearings have been solving problems, saving 

time and cutting costs for over 50 years! Cooper 

Bearings are unique — the only Roller Bearings which are 

split right down to the shaft for easy assembly and maintenance. 
In many thousands of Plants throughout the world the 

additional advantage of the split feature is paying a handsome 
dividend to far-sighted Engineers. Initial cost? Competitive. 
Delivery ? Prompt — many sizes ex-stock. Technical 

service provided by a team of District Engineers in this 


country and Agents in 54 countries overseas. 


design engineers... 


... have found that Coopers give them a much freer hand. 
Shafting can be designed solely from stress considerations, 

with no fuss about “how to get the bearings in”. 

Three series of Coopers are at their service: Medium, 

Heavy and Extra Heavy — in sizes from 1%” to 30” bore 

(English and Metric Units), complete with sturdy, 

self-aligning Housings and Pedestals. Special bearings, up to 100” 


outside diameter — manufactured to customers’ requirements. 


maintenance 
engineers... 


...can see the special advantages of Coopers 

at a glance. Time spent on assembly is a fraction 

of that required for ordinary ball or roller bearings. 

And the actual rolling surfaces can be inspected 
without disturbing shafts, gears and couplings. Coopers 
cut work, and cut costs for you not only where 
space is restricted but throughout the entire 
installation. Why not send for catalogue G.10,B 


to get the full technical facts. 


COOPER =, 
ROLLER BEARINGS 


split right down to the shaft 


REGISTERED TRADE MARK 


COOPER ROLLER BEARINGS CO. LTD., KING'S LYNN, NORFOLK, ENGLAND. TELEPHONE: KING’S LYNN 3447 
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FOR QUALITY CASTINGS 


This one ton valve 
withstands 
~ test pressure of 


0.200 psi.air 


IMPROVED GUNMETALS 
PROVIDE: 
Uniformly high mechanical properties 
and pressure tightness in castings of variable section. 
Good castability - Ease of production 














This valve for handling liquid oxygen shows the superiority of Improved Gunmetals 
over conventional materials. The valve weighs 2,408 lb. with sections varying from 2} 
to 5 in. in thickness. Admiralty gunmetal was originally specified in view of the very 
heavy sections involved, but all castings leaked at well below the pressures required. 
Improved Gunmetal containing Nickel, however, successfully withstood pressures of 
up to 5,200 p.s.t. air without leakage. 


SEND FOR THIS BOOKLET which describes the properties of Improved Gunmetals and 
shows how you can benefit. 


Please send me a copy of your booklet on ‘Improved Gunmetals for Quality Castings’ 








NAME 








_ 





The Mond Nickel Company Limited, Thames House, Millbank, London, S.W.1 
EE/GN38/4 








\ 





Qe tre MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, 8.W.1 
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1.€.1. Carbon Dioxide 














i otis le 


LLL 





1.C.1. Liquid Carbon Dioxide in bulk is not only the easiest but the cheapest 
way of buying pure CO,—there are no handling charges, because it's piped direct 
to your storage tank (if you haven't a tank 1.C.1. will supply one). It's easy to maintain adequate 
stocks, and when your tank does need replenishing, |.C.I.’s rapid delivery service sees to it right " 
away. If you need advice on operating or maintaining your equipment, or indeed on any carbon 
dioxide problem, I.C.I.’s technical service is there to help you. 
FOR SMALLER USERS the ‘Drikold’ liquefier is available—inexpensive, simple and quick to operate. 


BUY CO. THE GHEAPEST WAY 


ic] Full information on request 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON S.W.1. 
DK.321 





WE 
NEED | 
QUALITY | 
STEEL 
CASTINGS, 


GENTLEMEN... 
FOWLERS | 


—" 








Technical brochure from — 
John Fowler & Co (Leeds) Ltd, Sprotborough Foundry, Sprotborough, Doncaster | 
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holding heat 
in its proper 


place... 














\ 


GREENWICH INSULATION COMPANY LTD 
FOR THERMAL INSULATION OF ALL TYPES 


In addition to the skilled application of traditional materials 


the company is actively engaged in the 


development of techniques using the many ONE OF THE 


il 


new materials now available to industry. 








The Cutty Sark, berthed Hart’s Wharf, Norman Road, Greenwich, 
near our 4 ‘ j 
lien at Guat London S.E.10 Telephone: GREenwich 4851/3 











MORE 
USES 


THAN 


YOU 
REALISE 


Hunpreps of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength... 


lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 


modern appearance. 

Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 
of our many aluminium alloys. 
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PHOTO- 


MOBILE STACKERS 


GARDEN 
FURNITURE 


Photo: courtesy E. R. Buck & Sons Lid. 


GRAPHIC 
EQUIPMENT 








Make more of JG} At MIN 





JAMES BOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 


Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 


\ 


TGA 186 1468 
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1,000 gall. kettle in $” 
coppe 


lynx 





fr. 
Quasi-arc welded. 














Stainless steel 
vessel with mild 
steel jacket 


12,000 galion water 
separator 








Stainless Steel, Mild Steel, ~~" 
Aluminium Fabrications sini 
complete with Valvework 
and Pipework 
Metallic Arc Welding 
Argonaut and Argon-arc 


wumnin | FABRICATIONS 


and Testing Facilities 





WELDED 





Ordinary or Extraordinary 








CLARKS CAN COPE! 


Clark’s modern methods, efficient 
equipment, unique facilities and practical 
approach all operate to your advantage.... 


Clarks offer you a unique combination of the most 
advanced equipment and methods with a 
century-old reputation for high craftsman standards 
on every type of fabrication work. 

Stainless steel, mild steel, aluminium, copper or 
aluminium-bronze . . . Clarks of Hull 

will not only give you the practical solution 

to your problem—they’|! deliver a first-class job 

on time! 

Send that enquiry first to Clarks of Hull. 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 

Telephone 37654 Telegrams ‘Clark Hull’ 

A MEMBER OF THE NEWMAN HENDER GROUP 





8/3d per dozen 























CHEM! * SEALED” TURQUOISE DRAWING HB 


EAGLE * 





a 











ser 
son Ns 














> 
| 4 
; (é 


9d each 















For perfect ‘originals’ and 
first-class prints always, work 
with TURQUOISE pencils. 
These unrivalled TURQUOISE 
qualities make every detail 
right, without omissions, 
ghost lines, fade-outs. 


SMOOTHNESS 
for swift effortless drawings and 
no flaws 


BLACKNESS 

the 100% Electronic graphite 
means crisp lines of maximum 
density 


STRENGTH 

needle points hold under greatest 
pressure, save time wasting 
sharpening 

DURABILITY 

the longest line remains constant 
in width 


GRADING 
17 precise grades from 9H to 6B 


Try Turquoise drawing leads 
available from 2B to 6H 








built by 


A Francis 

water turbine 
designed by Boving 
and Company Lid. 


@, 
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BROTHERHOOD 


Peter Brotherhood Ltd. 

have the capacity, backed by skill 
and experience, to 

build prototypes, pilot plant and 
full scale production 

machines for new projects 


or enterprises. 


PETER 


BROTHERHOOD 


PETERBOROUGH ENGLAND 
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THE PERFEGT 
PIPE FITTING 


Kontite compression fittings can solve your 
pipeline problems at the turn of a spanner. 
Designed to make coupling easier, better and 
cheaper, they are available to suit all pipe 
sizes up to 6” bore. 


There are over 22,000 types and sizes 
ot Kontite fittings, produced in gunmetal 
to resist corrosion. 


Kay’s delivery service is as outstanding as 
their fittings — most items can be sent by return. 


Fully illustrated catalogue of Kontite fittings 
will be supplied on request. 


KAY & COMPANY (ENGINEERS) LTD - BOLTON - LANCS - TELEPHONE: BOLTON 3041 


London Office: 36 Victoria Street - SWi- Teiephone: ABBey 2144 


MEMBER OF THE ALENCO GROUP OF COMPANIES 





Tangye Jack is not always in such spectacular 
employment. He is more often of a standard size 
and shape doing everyday jobs in all fields the world 
over We should be pleased to send you lists 
of our standard hydraulic jacks. 


ONDON 


The twelve 200 ton heat exchangers made by Head Wrightson 
and Co. Ltd., Thornaby-on-Tees, for the Bradwell Nuclear Power 
Station, were each towed for 300 miles by sea to their site in Essex. 
The initial lift to prepare the vessel for launching was performed with 
the help of Tangye Hydraulic Power. Four 75 ton Single acting jacks 
with screwed ram and retaining nut and spherical head on ram 

were supplied. These were operated by Tangye B.S. type hand 
pumps. A good start to a dramatic journey. 


TANGYES LIMITED 


SMETHWICK - BIRMINGHAM ~- Phone SME 1i8! 





SO SOC NAA ID OSI ADN OS NET INL NR Et ca Ok cAI . 








RALSIN 
Superpolyamide 
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makes most things better than ever! 


For moulding and extruding purposes, most commercial nylons prove to be a little too 
thirsty—that is to say, they absorb more moisture than is good for them or the finished 
product. Noble exception to the rule is RALSIN which, after fourteen days’ total 
immersion, showed the remarkably low water absorption figure of 1-6%. 

RALSIN, already established as a superior material in many product fields, yields high 
precision mouldings combining great dimensional stability with outstanding electrical 
properties. Mechanically strong, RALSIN mouldings are highly shock and abrasion 





Whiffen & Sons Ltd. are the sole 
agents for Ralsin in the United 
Kingdom, Commonwealth of 
Australia and Dominions of New 
Zealand and Canada. 





Regd. 
Trade Mark 














resistant; what is more, they are capable of being operated continuously at temperatures 
up to 100°C (140°C for short periods) and as low as —65°C. 


RALSIN, with a density of 1.04, is the lightest commercially available polyamide. It is 
to your distinct advantage to use RALSIN for all precision work and, so that you may 
have fuller details of the application and characteristics of this material, please write for 
Whiffen Publication No. AA/2/16. 


WHIFFENS 


chemicals for industry 


Whiffen and Sons Limited 
Willows Works - Derby Road - Loughborough - Leicestershire 


A member of 
the Fisons Group 
of Companies 


Telephone: Loughborough 3141. Telegrams: Whiffen, Loughborough. Telex No. 34548 


© Wise 
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Photograph taken§through the sight port of the 
combustion chamber of an Economic Boiler— 
approximate fuel output 350 Ibs. per hour— 
CO, of over | 3°,—Smoke Number between | and 2 


63 


LAIDLAW DREW 
DUAL ATOMISATION 


A.A.P. 


(AIR ASSISTED PRESSURE JET) 


TWO STAGE COMBUSTION 


Specially designed for 
Vibulaa Pia boiless 


Two stage combustion giving high CO, with smoke number under 2. 
Optimum combustion on any grade of fuel. 

Turn down range of 4 to 1. 

Easily derated for low summer loads. 

Precise distribution of fuel between burners on multi-burner 


The Latest Contribution to Ol hiring ele see for automatic control. 
Full details fron LAIDLAW, DREW & Co. LTD. 


Sighthill Industrial Estate Edinburgh, I! 
Telephone: CRAiglockhart 4422 (5 lines) Telegrams: ERICLEX, EDINBURGH 
LONDON: 63 QUEEN VICTORIA STREET, E.C.4. Telephone: CiTy 1155/6 











| ino! 















in one hand. 


neat finish. 








Weight - for - weight, NEWTHERM compares favourably with many materials far 
inferior in thermal efficiency and strength. This light weight is evidenced in the 
handleability of NEWTHERM, which even in the largest sections can easily be carried 


You can immerse NEWTHERM in water and its strength remains largely 
unimpaired. Nor does it become deformed when in contact with moisture, 
thus work-in-progress need not be covered. Wherever damp or humid 
conditions pertain, NEWTHERM is the logical material to use. 


Of major advantage on remote sites, NEWTHERM is unusually strong and rigid, 
and can withstand rough handling in transit and erection. In the case of vulnerable 
large-diameter sections, the hard surface offers excellent protection. 


Supplied in pre-formed sections and slabs, NEWTHERM is available in a 
wide range of standard sizes (and also as plastic). The smooth surface and 
Straight edges permit easy and speedy fitting, with minimum joints and 


NEWTHERM calcium silicate incutation 


Please ask for your copy of the NEWTHERM booklet, 
compressive strength, applicational details, etc., it’s a must for your bookshelf. Copies available from sole manufacturers—NEWALLS 


NEWALLS INSULATION CO. LTD. 


Head Ofice: WASHINGTON, CO. DURHAM, ENGLAND. 
Amember of the TURNER & NEWALL ORGANISATION 


NEWTHERM Calcium Silicate insulation manufactured solely by NEWALLS 
is the most versatile material you can use for application up to 1400°F. 
Try it. Put a sample section or slab on part of your plant and prove for 
yourself its outstanding ability to withstand impact and water damage. 


Packed with information on limiting temperatures, thermal conductivity, 


ices & D * LONDON, GLASGOW, MAN- 
ESTER, EWCA ASTLE UPON by BIRMINGHAM, 
BELFAST. DUBLIN, BRISTOL &C. 


Agents and Vendors in most pen ek 
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people who pump 


Howards make pumps. Pumps for all purposes. Pumps for oil, pumps for 
alkalis, pumps for acids. Pumpsin stainless steel, bronze, aluminium, any 
machinable non-corrosive metal. Yes, Howards are good at making pumps. 


pump the people 


They’re even better at relating them exactly to the work they have to 
do. So if you’ve a pumping problem on hand, send your specification to 
Howards. See how soon they come up with the ideas and service you want. c iq 


Howard Pneumatic Engineering Co. Ltd., Fort Rd., 
Eastbourne - Telephone: Eastbourne 4804 & 4805 i 
“feegrams and Cabies: Howmatic, Eastbourne. 





ss 4 HYDRAULIC VALVES 


MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 











Drop Mitre Control Valve 
With Trip Gear 











Balanced ‘Inline’ 
Stop Valve 


Spring Loaded Piston Type 

Relief Valves Control Valve 
Of exceptionally robust construction L.E.H. Valves are eminently 
suitable for the control of direct hydraulic power applications 
in heavy industry and wherever complete reliability under arduous 


Drop Mure conditions is of paramount importance. 


Control Valve 
Telephone: ‘Pudsey’ 2859. 


LEEDS ENGINEERING & HYDRAULIC CO. LTD. RODLEY, LEEDS. 73cprers pines” Rodiey. 
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AILILIEN 
DIESEL 


POWER PLANT 


TWO-STROKE and FOUR-STROKE ENGINES and 
complete A.C. and D.C. GENERATING SETS 














The engine generating sets illustrated are :- 


(1) 8-cylinder, 640-b.h.p., 750-r.p.m., type VBS/2 
vee-form pressure-charged engine and 440-kW Allen 
d.c. generator. 

(2) 5-cylinder, 660-b.h.p., 500-r.p.m., type BS37-D 
pressure-charged engine and 450-kW Alien d.c. 
generator. 


(3) 6-cylinder, 780-b.h.p., 375-r.p.m., type T47 
engine and 540-kW Alien alternator. 


(4) 7-cylinder, 469-b.h.p., 600-r.p.m., type BSi2 
pressure-charged engine and 322-kW Allen 
alternator. 


; 
TYPE S12 (normally aspirated) and 


TYPE T47 (normally aspirated) 
Two-stroke: 312 to 1040 b.h.p. (216 to 720 kW) | TYPE BSI2 (pressure charged) 
Speeds: 300—375 r.p.m. | Four-stroke: 112 to 640 b.h.p. (75 to 440 kW) 
(Built under licence from Harland & Wolff Ltd.) Speeds: 500—750 r.p.m. 
TYPE $37-D (normally aspirated) and | TYPE VSI2 (normally aspirated) and 
TYPE BS37-D (pressure charged) TYPE VBSI2 (pressure charged) 
Four-stroke vee form: 225 to 1068 b.h.p. (155 to 732 kW) 


Four-stroke: 228 to 1056 b.h.p. (156 to 720 kW) 
| Speeds: 500—750 r.p.m. 


Speeds: 428—500 r.p.m. 
All engines may be run at lower speeds with reduced outputs and arranged 


for remote starting and stopping, or completely automatic control. 


Me VOB RL) Ree Oe BEDFORD 
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Rotary Gompressors make 
most compact 
Stationary €£ 





Wherever stationary air compressor installations are required for service up to 
500 c.f.m. at normal working pressures the “Power Vane”’ rotary machine is of 
particular interest. By dispensing with pistons, valves, and crankshaft, maintenance 
has been reduced to an incredibly low level, accessibility has been simplified, and 


an extremely compact unit has become possible. Fitted with either air or water 
cooling “Power Vane” Class 


SZUONIONAAUAANUUUNUUDAEAT LUAU RE-2 compressors are avail- 
THERE IS A CP COMPRESSOR FOR EVERY TYPE OF DUTY able in capacities of 100, 135, 

' = 160, 300 and 510c.f.m., F.A.D. 
Comprehensive literature is 
available on request. 





IIe 





IP <a 


a Tae 







TAMUALAUUINEENLITEN 


amp 
Class T straight-line, double-acting, single 


and multi-stage compressors for outputs 
up to 745 ¢.f.m. or pressure up to 2,500 p.s.i. 


NUEVA 









Class FE balanced- 
opposed multi-cylinder compressors for 
Outputs up to 8,000 c.f.m. or pressures 
up to 3,000 p.s.i. 





FHUAUUAETTOAUOSTOTEUAETENAAERANGH AAA nen 


Consolidated Pneumatic 


Class P two-stage 

air-cooled compres- 
sors for outputs up 
to 477 c.f.m. at 100 p.s.i. 





Class RE electric- 
ally driven Rotary Air Compressors for 
Outputs up to 510 c.f.m. at 100 p.s.i. 


SMU HHHUUIUNNMUECSUANUOUUAESUQINEQUOENUEIESUUOLTOOOGUOOGIUTDUALURALU ALT 
CONSOLIDATED PNEUMATIC TOOL CO. LTD +- DAWES ROAD+> LONDON -: S.W.6 
c¥/20§ 


PUNNATENAATLAYEARAAUEHATEGGE THREAT 


INIA 


UNYUULUUENOUUTUUULUTVUTUATVU UU 
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and any other 




















LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 





Grommet Y.Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED "Phone : SHIPLEY 53141 
4ND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 











AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 10288 
is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600°F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

@ Pressure tight joints. Ends screwed to B.S. 21 

@ Heavy bonnet reinforces body 

@ Circular seat supports for minimum flow resistance 

@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 

@ Large hexagons for simple servicing 

@ Available in a wide range of sizes 


For detailed information, please write for new leaflet 
PEGLERS LIMITED, DEPT. E - BELMONT WORKS - DONCASTER 

Also at 28 Thorp Street - Birmingham, 3 

London Office and Warehouse: PRESTEX HOUSE ‘ MARSHALSEA ROAD * S.E.I. 


TGA SFiP 
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You Wi 
‘diate el aeiil - 
any arawing 

in 


seconds 


The only drawing storage 
system of immediate 
accessibility and with 
simple location reference 
for drawings in use. 

It is basically a sheet 

metal unit honeycombed in 
square sections; drawings 
are rolled, one end inserted 
into a plastic cap and the 
other end slid into a 
honeycomb cell. 


* 


There you have it .. . 

a system that’s really 
miserly about the space it 
takes, simply efficient and 
unit designed for scaling to 
any requirement. If you 
would like more details or 
to discuss PLANSTORE, 
write or ‘phone Dept. E.6. 


Opmat 163] a 
Visit our 


EXHIBITION OF PRODUCTS 
2nd-6th MAY—10 a.m.-6 p.m daily 
NEW FACTORY EXTENSION 
PADDINGTON GREEN WORKS 


JAMES H. RANDALL 


& SON LIMITED 
Paddington Green Works 
London, W.2 
Ambassador 1661! 











Visit our 
EXHIBITION OF PRODUCTS 


. 2nd—é6th MAY 
10.0 a.m.—6.0 p.m. daily 
at the 


NEW FACTORY EXTENSION 
PADDINGTON GREEN WORKS 


RANDALRAK 
steel trays and shelves, bin units, 
trolleys, benches. 


RANDALRAK 
plastic trays, plastic multi-cell 
trays, plastic drawer units. 


RIGIDRAK 
heavy duty shelving. 

JAMES H. RANDALL 
_ & SON LIMITED 
Paddington Green Works 


London W2 
AMBassador 166! 


transistors to 


_ transformers 


everything 
needs ACTIVE 
storage 


Whether the task be to equip 
a small laboratory for the 
active storage of fragile parts 
or a mass production line 

for that of heavy castings, 
our specialised experience 
earns more profit for everyone 
from the boardroom to the 
factory floor. We sell much 
more than steel by the 
section, shelf and bin, 
fabricated simply as a 
method of containment. 

Our enterprise is active 
storage; an almost infinitely 
variable means by which 
product components and 
materials are stored with 
space economy, yet with 
logical accessibility. It is an 
individual, reasoned approach 
to an age-old problem and 
like many worth while things 
is neither the cheapest nor 
dearest of its kind. If you 
would like to activate your 
stores, we will be pleased to 
provide more information 
and to offer discussion. 


| 
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The 
meaning 
of 


in 
Production 
Planning 


Can be set to 
any number between 
I and 99,999 


FOR IMMEDIATE DELIVERY 


Write now to 
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Efficient production planning aims at 
eliminating all wastage. This means, in 
machine control, substituting precision 
methods for the guesswork of manual 
ones with their attendant material 

and time wastage when slowing down. 


NS 
S 
> 
S 


\N 


Ys 





SMITHS Predetermined Counters 
operate at an exact count; they offer you 
reliable precision control. With a 
speed of count as high as 4,000 per min.., 
these strong, robust instruments 
are ideal for applications requiring 
counts of repetitive lengths or 
numbers—cloth lengths, coil 

~ windings, packaging and batching 
\\ sequences, for example. 


S 


SS 


WM 


So 


I i cis ee 


Chronos Works, North Circular Road, 
AP, 405 


London, N.W.2 


Telephone) GLAdstone 1136 








eS) 1546: 


HAYLE, 


CORNWALL Tel. 


PERFORATED METALS FQ, - 


i ee 
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Hayle 3213 








REPRINTS 


Single copies of these articles reprinted from ‘Engineering 
are available from the publisher 36 Bedford Street, London, 


WC2 free of charge: 

A Computer Programme for Power Transformer Design, by 
M. A. Spurway, A.M.C.T., A.M.LE.E., Transformer Depart- 
ment, Ferranti, Limited. 

A Review of Bar and Tube Straightening Machinery, by E. L. 
Tinley, M.1.Mech.E., F.Inst.F., Technical Director, Joshua 
Bigwood & Son, Limited. 

Hard Facing Reduces Maintenance Costs, by N. D. Berrick, 
Managing Director, Cobalide (Industrial) Pty Limited, Australia, 
(courtesy of Quasi-Arc Ltd.) 


Confusion in Measuring Surface Roughness, by M. P. Rubert, 
A.M.I.Prod.E., Director, Messrs. Rubert & Co., Ltd. 


. 
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Ahead of schedule 


at Priest Rapids 





Six of the ten ‘ENGLISH ELecTRIc’ 91,000 kW water turbine alternators are already 
on commercial load in the powerhouse at the base of the Priest Rapids Dam 

on the Columbia River, U.S.A. This recent view shows the 
progress of the installation of “ENGLISH ELECTRIC’ generating 


plant in support of a programme to have machines 


delivering full load power over one year ahead of schedule. hyd ro-electric 
equipment 





THE ENGLISH ELECTRIC Company LimiTED, MARCON!E HOUSE, STRAND, LONDON, W.C.2 
Hydro-Electric Department, Dunnings Bridge Road, Netherton, Bootle, 10 


STAFFORD z PRESTON X RUGBY ; BRADFORD , t+evermrvPeodt * AcCcCR INGTON 
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LESS-DIFFICULT 





— AIT 


trouble-free 
bunker | 
a discharge 


external vibrator to a steel hopper. The primitive, ineflicient method | 
DIFFICULT commonly used for clearing material | 
which sticks in a storage bunker is by | 
applying a sledge hammer to the side of | 
the hopper. This is a form of low fre- | 
quency, uncontrolled vibration. When | 
vibration is applied at the correct | 
frequency, the correct amplitude and the | 
correct point of application, almost any | 
material can be satisfactorily dis- | 
charged. 
SINEX has the experience with a wide | 
variety of materials and a wide range of 
hopper designs to recommend how vibra- | 
tion should be applied effectively to solve | 
your particular problem. 
The three examples illustrated show three | 
different combinations which are typical | 
of many applications, but even these, | 
whilst using the same type of unit, can 
only be effective if the types of unit them- 
selves are placed in the correct position 
: : and have the correct frequencies and | 
and ifthe bunker is made of concree,  smblitudes of ‘vibration, “to. suit the 
aré : 1 | 
EXTRA-DIFFICULT discharged. 
It would pay you, therefore, to make use | 
of our experience and to consult us on | 
your particular problem. 
Send for relevant details and information 
sheet. 


wo 








vibrating reed 
for application where 
external vibration is impractical 


EL/MINATE TINS | 
WASTEFUL METHOD | 


\ / 
FREQUENCY UNCERTAIN ~ Y 


\ “pus DAMAGE TO HOPPER 
at / 


& 
AMPLITUDE UNCERTAIN 











combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


RESULTS UNCERTAIN 


These are some of the many materials which we have handled satisfactorily 
and ensured trouble-free bunker discharge: Pulverised and small coal, iron 
ore, coke, lime, flour, grain, grist, foundry sand, ‘soda ash, cullet, sand, gravel, 
granite chips and all road stone materials. 


/ 





| For further information write to 
BINEX ENGINEERING COMPANY LIMITED | the Hot Dip Galvanizers Association 


Central Way, North Feltham Trading Estate, Feltham, Middlesex. 


Telephone ; Feltham 5081 (5 lines) Telegrams: Sinexvibro Feltham. | 3 4 B erk eley S qu are Lon d on W 1 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH. 
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Stay where you are! 


The MEASUREMENT 


Mobile Showroom is coming to you 


If you cannot visit our showrooms, stay where you are—our new 
mobile showroom will come to you instead. This vehicle is fully equipped 
to give you a realistic demonstration of the entire range of MEASUREMENT 


Rotoplunge Pump 





products. You will be able to see water meters, liquid meters, 

liquid process control equipment and Rotoplunge pumps working under 
everyday conditions. Also, instruments have been specially sectionalized 
to give you the opportunity of thoroughly examining the high 
engineering standards of all MEASUREMENT products. 

Our mobile showroom is staffed by trained demonstrators, who will 
be glad to advise on any problem connected with liquid metering, flow 
and process control, even if no MEASUREMENT instrument is involved. 

If you would like to be informed when our mobile showroom will be 
next in your area, please fill in the coupon and have your secretary 


post it today. 


Industrial Meter 


meters are matters for MEASUREMENT 


sat St aA at MEASUREMENT LTD - P.O. BOX NO.2 - TAMESIDE WORKS - DOBCROSS - OLDHAM - LANCS™~ ~~~") 





M ete rs for wa ter Please“advise when your Mobile Showroom will be next in our area. i | 
and all liquids, weet een ae aya gee | 
feiriceMslastersy-ss st : : . A : 


control equipment, Higaaa 


L_] PROCESS CONTROL EQUIPMENT 


— 


ROTOPLUNGE PUMPS 


Seehady PHONE 


A PARKINSON COWAN COMPANY 


ee ee ee ee eS SS Si ania deen annem lees Suu stew enue ome 


Rotoplunge pumps 
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C/ 
Visit us cA 


STAND 12 row E 


Fuel Efficiency & Power 
for Industry Exhibition ae 
OLYMPIA April 27th-May 6th 1960 













Where we shall have 
regular demonstrations of the non-spalling properties of Refractory Concrete. 


Where we can show you 


examples of the very wide field covered by Refractory and Insulating Concretes, 
including ignition and stoker arches, burner blocks, flat roof blocks, furnace doors 
and lids, combustion chamber units, sectioned high duty combustion chamber, 


and samples of the cements and the various aggregates to go with them. 


Where the advantages of Refractory and Insulating 
Concretes can be discussed 


including flexibility of design, monolithic construction, low installation costs and 


avoidance of delay. 


SECAR 


up to 1350°C REFRACTORY CONCRETES up to 1800°C (") 


REGO. TRADE MAAK 














LAFARGE ALUMINOUS CEMENT COMPANY LTD. 73 Brook Street, London, W.1. Telephone: MAYfair 8546. 





| 
| 
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STEELS 


RANGE OF QUALITIES 

Steels in the carbon range 0'08—0-85% 
Case — Hardening Steels 

Free Cutting Steels 

Low Alloy Steels 


RANGE OF PRODUCTS 

Billets from 3” square upwards 

Rounds 3” to 94” Squares 3” to 44” 
Hexagons }” to 3%” Flats 14” to 12” wide 
Coiled Bars #” to | 3” 

Cold Forging Quality Wires 

Colliery Arches, Props and Accessories 






8 
8 8 
~eeaee 
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THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS. TELEX 54141 


‘4&§ : 
ay | 
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EARLS COURT 
3-13 MAY 






STAND KKII Mechanical Handling Exhibition 





Se 
sf 
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a THROUGH WISEMAN GEARS INTO OUTER SPA CE 


Be 
wee 


ae 


—— - i a At Jodrell Bank great masses are being moved 
b me | smoothly and with precision by the application of Wiseman 
Standard Gear Units. 


H 
| 
: 


We are happy, in conjunction with the Brush Electrical 
Engineering Co. Ltd. and Husband & Co., who designed 
this Radio Telescope for Manchester University, to be 


associated with this great enterprise. 








Bogey drive for azimuth movement 


Tower drive for telescope bowl 


Our engineers are always ready to co-operate with your staff in 
solving gear transmission problems. 


WISEMAN 


ALFRED WISEMAN & CO. LTD., Glover St., Birmingham, 9 vic 2216-7 
London Office: Carlisle House, 8 Southampton Row, W.C.1 = HOL 7/27 























new 


BENDING MACHINERY 


TYPE MSA 6 


A heavy duty Mandrel Bender of 
completely new design and massive 
construction with all mechanical drive 
to produce full bore bends on standard 
or on extra short radii in 
heavy gauge mild and 
stainless steel tube up to 64 
in. O.D. and in non-ferrous 
tube up to $4 in. O.D. 


The Hilmor range of over 30 
models includes hand operated 
and hydraulic portable machines, 
hand and power operated gen- 
eral purpose machines and 
power operated high output repetition benders. 
Most models can be tooled to bend square, 
oval, and other non-round tube, angles, ex- 
trusions, etc. 


att LEM (OUR: 





TUBE BENDING MACHINERY 





HILMOR LTD (SALES AND SERVICE) 
CAXTON WAY STEVENAGE + HERTS 


DN RT TLL NE TNS Ee a mm 











PHONE: STEVENAGE 88! GRAMS: TUBENDERS STEVENAGE 











The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 








Surface hardness up to 1100 D.P.H. 

Retention of full hardness after heating to 500°C. 
Maximum resistanceJto frictional wear and fatigue. 
Improved resistance to corrosion by water and steam. 


ecoo fh e— 





Particulars from :— 


NITRALLOY LIMITED 


ATLAS WORKS, SHEFFIELD, 4. 
Telephone : Sheffield 26646. Telegrams: “ NITRALLOY, SHEFFIELD.” 











Published by ENGINEERING “‘qualified engineers and scientists: analysed by profession 
and industry”: a chart showing the distribution of the different types of professional 
engineers and scientists in the British manufacturing industries, building and contracting 
and in industrial research associations. It can been from this chart, for example, how 
many electrical engineers are employed in constructional engineering, chemicals and 
allied trades, the manufacture and repair of aircraft—the chart also shows the total 
number of engineers and scicntists of all tyres employed in these and other industries: 


analysed by profession and industry 


Copie: of this chart are supplied gratis by ENcrveerinc, 36 Bedford Street, London, 
W.C.2. Telephone: Temple Bar 3663. 





qualified engineers and scientists: 
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HIGH PRESSURE 
STEAM IN GHEGK 


Saad 





For severe working conditions such as 
those imposed by steam at high pressure 
and high temperature there are no valves 
to compare, for efficiency and dependa- 
bility, with Crane Steel Valves. The range 
is wide. There are Gate Valves up to 24 
inches, Globe Valves up to 6 inches and 
Check Valves up to 12 inches. Generally 
speaking these valves are made of cast 
carbon steel, but for special and more 
severe services other alloy steels can be 
supplied together with appropriate trim 
metals. There are also small Gate, Globe 
and Check valves of forged steel600 pound fF 
A.S.A. series in sizes ¢ to 2 inches. Crane 
Valves are available with screwed, butt- 
welding or flanged ends. (The flanges are 
to British Standard tables F,H, J, KandR 
and to American Standards). 


there are no valves like 
steel valves 


by CRANE 


Your problem may demand the use of the new Crane Flexible Wedge Disc 
(British Patent 704031). This is an entirely new development that makes for very 
much greater ease of operation. It is applicable to Gate Valves only and can be 
fitted to all sizes between 2 and 24 inches of this pattern. Write for leaflet on 
Crane Steel Vaives to: Dept{9, Crane Ltd., 15-16 Red Lion Court, Fleet Street, 
London, E.C.4. Works: Ipswich. Branches: Birmingham, Brentford, Bristol, Glas- 
gow, Leeds, London, Manchester. 
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V-drives for — 
- Gas Turbines — 


6% ao 





H.M.S. Brave Borderer on trials 


The Brave class patrol boats built by Vosper Ltd 
are believed to be the fastest naval vessels in the 
world. 


They are powered by three Bristol-Siddeley Proteus 
marine gas turbines each of 3,500 h.p.; the published 
speed on trials is in excess of 50 knots. 


The high-speed V-drives associated with the Allen- 
Stoeckicht Reverse Reduction Gears, are fitted with 
precision spiral bevel gears with profile ground teeth, 
developed and manufactured by E.N.V. who also 
supplied auxiliary drive gears for the Proteus units. 


E.N.V. precision spiral bevel gears 
for marine propulsion drives 





FOR GEARS 














E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel: LADbroke 3622 


AP 115 
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Yet another Industry 
turns to LINATEX 


The textile factory of William Hollins & 
Company Ltd., were faced with a problem. 
How to handle, efficiently, the chemical fluids 
used in the industry, without high mainten- 
ance costs ? William Hollins consulted Linatex 
engineers. The result: A complete system 
comprising Linatex pumps and valves, Linatex- 
lined pipes, Flexatex hoses, Linatex lined steel 


and concrete tanks—{(The equipment has 


given trouble-free service for ten years!) 


Complete installations of capital equipment are 

a speciality with Linatex, and industrial con- 

cerns throughout the world use Linatex to 

solve corrosion and abrasion problems. Why Pa ” 
not contact our Resident Engineer in your | : . 


area to help solve yours ? = ca 4 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 





ae mheneee RUBBER LINATEX LTD - CAMBERLEY - SURREY Tel: Camberley 1595 Factories and Distributors throughout the World. 








Tread and Trundle - Wear and Tear 


er 








Concrete can’t take it half so well as... 





Withstands heavy traffic. High Impact Strength. Jointless. 
Non slip. Obviates dust hazards. Light in weight. Can be applied to 





various surfaces. Economical and hard wearing. SCREEDED FLOORING 
AND CHEMICAL RESISTANT A 
Laid only b 
Ceradek will provide the most likely solution to your flooring problems. vabsasinbae: APPLICATIONS LTD. ug 


VALLEY WORKS, MONTON RD. 


ical staff will gladly advise you on all aspects of Ceradek installation, supplying 
Our techni gladly y pect ECCLES, LANCASHIRE. Eccles 1737 


further details and quotations as required. 

















Printed by HARRISON & SONS, LTD.{by Appointment to HLM. The Queen, Printers, London, England. Published by ENGINEERING LTD., at 36 Bedford Street, London, W.C.2 
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MOTOR COMPANY LTD 








REGAL HYDRAULIC OILS 


“REGAL ONL (R &0) 
BY ITS CONSISTENT 
HIGH QUALITY 
MEETS OUR NEED 
FOR COMPLETE _ 
DEPENDABILITY 
WHICH 1S 
ESSENTIAL IN THIS, 


KIND OF WORK” 


9 special features make Regent Regal (R & 0) Oils 
invaluable for all hydraulic operations 


INCREASING USE IN BRITISH INDUSTRY 


To operate efficiently, even the simplest hydraulic system must be kept absolutely clean. 
This means that wear must be reduced, rust eliminated and gum and sludge deposits 
prevented. 

Regal Oils (R & O) do ail this, and give long-lasting protection to all industrial 
hydraulic systems. 

Which is why more and more British industries are turning to Regal Oils (R & O) for 
high quality performance and complete dependability. 


RESIST OXIDATION 
Regal Oils (R & O) contain powerful oxidation inhibitors which minimise the 
possibility of gum or sludge deposits and increase intervals between drain periods. 


PREVENT RUST 

Regal Oils (R & O) contain a rust inhibitor which ‘plates out’ on metal surfaces, 
forming a tenacious film that is impervious to rusting action of moisture and 
water. This eliminates the damage so often caused by rust. 
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PREVENT WEAR 
Regal Oils (R & O) cling to metal surfaces and penetrate between closely fitted 
bearing surfaces, giving adequate lubrication. This-way wear is minimised. 


ANTI-FOAMING 
Regal Oils (R & O) are processed so that they are highly resistant to foaming. This 
characteristic is improved by additive treatment. 


WIDE VISCOSITY RANGE 
Regal Oils (R & O) are manufactured in different viscosity grades to meet every 
operating condition and give excellent performance at both high and low 
temperatures. 

Regent Regal Oils (R & O) meet the requirements of the British 
Hydraulic Pump Manufacturers. The range comprises: 

Regal Oi! A(R & O) Regal Oil B(R & O). Regal Oil CC(R & O). 
Regal Oil C (R & O). Regal Oil PC (R & O). Regal Oil PE (R & O) 
(R & O) Oil AA. 
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